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TENTATIVE PROGRAM 
ANNUAL MEETING 
AMERICAN WELDING SOCIETY ee 
33 West 39th Street 


APRIL 25, 26 and 27, 1928 
All Sessions Start Promptly as Scheduled 


IMPORTANT NOTICE 


Members and their guests are requested to register 
WEDNESDAY, APRIL 27, 1928 


Committee Meetings 
All Members of Society are welcome! 


Morning 


Pressure Vessel Committee, E. H. Ewertz, Chairman 
9:30 a. m. to 12, Room 1101. 

Presentation of Procedure Specifications to be followed in making 
the tanks and specimens called for in the program of the Cormmittee. 
Review of cooperation expected. 


Afternoon 
Structural Steel Welding Committee, J. H. Edwards, Chairman 2:00 
p.m. to 5 p. m., Room 1101. 
A review of progress made to date. Final approval of Procedure 
Specifications. Preliminary consideration of assignments in making 
up test specimens and in testing of specimens. 


Evening 
Nomenclature Committee, J. Owens, Chairman. 
Consideration of preliminary report of Nomenclature Committee. 


THURSDAY, APRIL 26, 1928 
Morning 
Technical and Business Sessions 
:30 a.m. to 10:30, Room 2, Business Meeting. 
eport of President, Report of Tellers’ Committee, Election of ¥ 


cers, 
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Thursday, April 26, Morning Session Continued 


10.30 a. m. to 12:30, Room 2, Technical Session. 

“Welding Corrosion Resisting Steel Alloys” by W. B. Miller, Union 
Carbide and Carbon Research Laboratories. 

Modern Developments in Oxy-Acetylene Welding of these corrosion 
resisting iron and steel alloys will be presented together with test and 
service results obtained. 

“Building Up Rail Ends by the Electric Arc Process.” H. E. McKee, 
Electric Rail Weld Service Corp. 

A review of the recent developments made by the are process in 
building up worn and battered rail ends and the enormous savings 
obtained by this method will be considered. 


Luncheon 


A luncheon for members of the Society will be arranged at the 
Engineers’ Club. Tickets at $2.00 each may be obtained from the 
Secretary. 

Afternoon 
Technical Session 
2:00 p. m. to 5, Room 2. 

Preliminary Progress Report on Qualification of Welders, Inspection 
and Supervision, by H. H. Moss and A. M. Candy. 

This committee has under way a general standard procedure speci- 
fication covering the subject of Qualification of Welders, Inspection 
and Supervision. At this time, the committee plans to submit a progress 
report covering the qualification of welders, inspection and supervision 
in the field of structural steel and industrial piping. Later on, the 
committee will also cover pressure vessels and the other subjects listed 
above. This report will be discussed by prominent experts in pipe line 
and structural steel welding. 

Prepared discussion of subject. 

(A) Structural steel welding. Will be discussed by a 
prominent expert in this field. 

(B) Pipe welding. E. E. Shaner, Vice President, Petro- 
leum Iron Works, W. C. Beakley, Whitlock Coil Pipe 
Company and N. E. Wagner, Prairie Pipe Line Co. 

Evening 
Annual Dinner 

The dinner this year will be arranged as a stag affair. Unusual 
efforts are being made by the Dinner Committee to provide a good 
dinner and excellent entertainment. There will be no speeches, in 
fact, there yill not be any speakers’ table. Tickets should be secured 
at once from the Secretary; price $6.00 per person. 

FRIDAY, APRIL 27, 1928 
Morning 
Board of Directors and Technical Session 
9:30 a. m. to 12, Room 1101. 


Meetings of the Board of Directors, American Welding Society. 
Appointment of committee chairmen and other officers. Committee 
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SOCIETY ACTIVITIES 


Discussion of Section Activities. 


Plans for the coming year. 


Technical Session 


9:30 a. m. to 12, Room 2. 
Welding the Ford Car. 
Motor Car Company. 
First hand information will 


M. 


L. Eckman, Welding Supervisor, Ford 


be supplied as to the welding applica- 


tions in the Ford Motor Company, which is probably one of the largest 
practical welding laboratories in the world. All processes of welding 


used. 


are 


The paper will be illustrated by lantern slides. 


Afternoon 


Annual Meeting 
American Bureau of Welding 


2:00 p. m. te 5, Reom 1101. 


Review of progress made by various research committees of the 


Bureau. Plans for future 


officers. 


Annual Dinner 


Every effort is being made by the 
Dinner Committee to insure the suc- 
cess of the coming Annual Dinner of 
the American Welding Society. 

Following the suggestion made by 
a majority of the Meetings and Pa- 
pers Committee, the dinner has, this 
vear, been arranged as a stag affair. 
Special and unusual entertainment 
has been provided. The dinner will 
be excellent, and there will be no 
speeches. This will make it possible 
to dispense with the speakers’ table. 
This is the only social function in 
connection with the Annual Meeting 
and provides an opportunity for all 
the members to get together, become 
acquainted and relax from the more 
serious business. 

The efforts of the Meetings and 
Papers Committee will be unsuccess- 
ful unless we have the cooperation of 
the members of the Society. This co- 
operation should be manifested by 
promptly placing orders for tickets. 
The price will be the same as last 
vear, namely $6 per person. 


Instruction Manuals 


_For a period of over a year, the 
Educational Committee of the Amer- 


investigational activities. 
Appointment of Executive Committee. 


Election of 


ican Welding Society has been at 
work preparing careful information 
on the fundamentals of arc, gas, re- 
sistance and thermit welding. These 
have been published in various issues 
of the JOURNAL and reprinted as sep- 
arate bulletins and are now available 


bound together in attractive book 
form with imitation leather covers. 
The manuals contain concise infor- 


mation of the fundamentals of these 
several processes and are designed 
particularly for the benefit of stu- 
dent welders and engineers. The 
price per copy of this book is $2.50. 


Journal Bound Volumes 


Attention is called to the fact that 
the Bound Volume of the JOURNAL 
for 1927 is now available for distri- 
bution at $5 per copy to members. 
The book is bound in attractive imi- 
tation black leather covers. 

The volume this year includes a 
remarkable wealth of information of 
almost every phase of welding. There 
are a total of 1,325 printed pages. 
A Subject and Authors’ Index is in- 
cluded to facilitate looking up specific 
reference. Inasmuch as only a lim- 
ited number of these volumes have 
been bound up, orders should be 
placed at once. 
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Why Not a National System for 
Rating Welders? 


(Reprinted from March 1, 1928 issue 
Engineering News Record) 


Sir—Since the human element is so 
important in welding work, does it 
not seem expedient that welders be 
required to pass an original rating 
test and thereafter to submit, from 
time to time, specimens of their work 
to be tested, in order to maintain a 
uniform standard of workmanship? 
A solution of this problem would be 
the establishment of a uniform sys- 
tem of rating welders by means of 
test specimens and the issuance of 
suitable certificates by some national 
organization such as the American 
Welding Society. 

Structural steel welders, to take 
one class, might be divided into two 
or three grades. First, there is the 
artist type of welder who has in- 
genuity plus exceptional ability, who 
might be rated arc-welder or gas- 
welder, Grade A. Then there is the 
welder who is not an artist in his 
work but who can consistently turn 
out good dependable welds, who would 
be rated Grade B. A third class, 
Grade C, might include those welders, 
who have never mastered overhead 
welding but who can do satisfactory 
welding on flat and vertical work. 
There are many other possible classi- 
fications, including the grouping of 
all low-carbon steel welding in one 
classification, and much thought and 
discussion would be necessary in 
working out a complete schedule. 

As a basis for issuing certificates, 
suitable test specimens might be pre- 
pared, sent to some laboratory and 
broken, and the results forwarded to 
the certificate-issuing board. The 
plan should be sponsored completely 
by some national engineering society, 
which should work up the classifica- 
tion of welders, the time limit of the 
certificates, test specimens, testing 
procedure and the issuing of certi- 
ficates. From the viewpoint of the 
engineer, the sponsoring of this 
scheme by a national organization 
would, I believe. be preferable to a 
system of state licensing. 

In order to put such a plan into 
operation, it would be vitally neces- 
sary to create a demand for it among 
the manufacturers of welding equip- 
ment, the engineers, the welders, and 
the employers of welders. Then, if 


the larger concerns would initiate the 
program by requiring their welders 
to pass the examinations and if engi- 
neers in writing welding specifica- 
tions would demand certified welders, 
the whole plan might be easily and 
gradually inaugurated. 
CyriL D. JENSEN, 
Instructor in Civil Engineering, 
Lehigh University 
Bethlehem, Pa., Jan. 24, 1928. 


New Bridge Arc Welded 


(Reprinted from February, 1928 iss 
Electric Traction) 


Practically a one-piece steel bridge 
was recently completed in Turtle 
Creek, Pa., and is attracting wide- 
spread interest among railway struc- 
tural engineers as the first completed 
all-welded railroad bridge 
world.. The bridge consists of smooth 
continuous beams, joined together by 
the electric arc welding process which 
eliminates rivets and bolts. It spans 
the historic creek on the Turtl 
Creek-Linhart branch of the West- 
inghouse Electric and Manufacturing 
Company’s interworks railroad. 

The bridge 62 ft. long, contains 
only 20 tons of steel. This represents 
2 notable saving in steel and weight 
over a riveted bridge of similar siz: 
whose weight would have been be- 
tween 25 and 30 tons. The initia! 
test of the structure was made when 
a 185,000 ib. locomotive steamed across 
the new one-piece bridge. 

Preliminary to the actual raising 
of the bridge the huge girders weré 
welded in the shops and made all 
ready to lay. The old bridge was 
then lifted from its foundations, the 
new girders placed, all members 
welded and the tracks laid. These 
operations were accomplished in one 
day and a half. 

In addition to its service on th« 
interworks railroad this span forms 
an important shipping connection fo! 
railroads operating through East 
Pittsburgh. The one-piece bridge wi!! 
be subjected to the most exacting ton- 
nage tests as it was designed to carr) 
the largest generators built at East 
Pittsburgh. Because of the great 
weight of these machines it is neces- 
sary to ship them on cars built es): 
cially for this purpose. The bridge 
was designed and built by the W:« 
inghouse Works engineering and 
maintenance department. 
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Research* 
By STanwoop W. SPARRow 
A research engineer must eat. 
Eating requires a pay envelope, the 
pay envelope necessitates a job and 


the job requires someone who believes 


in the value of research. It may be 
that these facts are just beginning 

be recognized in the automotive 
field, as it is only recentiy that any 
serious effort seems to have been 
made to “sell” research to the indus- 
try. Unfortunately the sales cam- 
paigns have left some rather errone- 
ous impressions on the minds of those 
whom it was desired to reach. 

For example, not a little has been 
said of pure and applied research 
and the implication has been that 
something of a loss in caste was like- 

to attend the pursuit of applied 
ather than the socalled pure re- 
search. Frequently, too, the value of 
pure research has been illustrated by 
citing accidental discoveries that have 
ed to untold wealth in fields un- 
thought of at the time the research 
vas initiated. All this may make a 
fascinating story but it leaves the 
impression that research, particular- 
y the “pure” type, is a rather aimless 
procedure whereas the purer the re- 
search the more definite usually is 
the aim. 

Applied research creates a_ fly- 
swatter to crush the fly that loiters 
on your bald dome. Pure research 
furnishes screens to keep out the fly, 
or better yet, it alters conditions until 
the creature has no incentive to linger 
in the vicinity. The distinction be- 
tween pure and applied research is 
therefore primarily one of time. Ap- 
plied research cures a trouble after 
it has arisen, pure research cures the 
trouble before -it arises. 


FUNCTION OF RESEARCH 


To pay a bill before it becomes due 
requires available funds. To cure a 
trouble before it arises requires 
available knowledge. It is the func- 
tion of research to provide that 
knowledge. A research department 
therefore is a bank of knowledge in 
which is available, on demand, knowl- 
edge in a form to be readily applied 
to the purpose at hand. 

The ancients used a hiding place 
rather than a bank for the storage 


_*Reprinted from Bulletin, Engineering 
Society of Buffalo, February, 1928. 
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of their valuables, and too often now 
the hide-and-hunt system is employed 


in the storage of research inform- 
ation. 
If research is the curing of a 


trouble before it arises it might ap- 
pear that the 
should be judged solely by the absence 
of trouble. 
case, for the absence of trouble may 


efficacy of research 
Such is by no means the 


indicate merely the absence of prog- 
ress. The goal of research is not 


so much “make no mistakes” as rapid 
progress 


with few mistakes. Re- 


search should not be a matter of 


applying brakes to get slower motion 
but rather of cleaning the windshield 
to permit faster motion with safety. 


Research has justified itself only 
when an organization feels secure in 
plunging forward with that cheerful 
audacity that makes the game worth 
while. 


Centenary of the Independence 
of Belgium 


LIEGE 1930 
INTERNATIONAL 
EXHIBITION 


Sciences—Applied Sciences— 
Industry 


Under the patronage of Their Majes- 
ties, the King and Queen of the Bel- 
gians and the Presidency of Honor 
of Their Highnesses the Duke and 
Duchess of Brabant under the official 
patronage of the Government. 


Head Office: 


4, PLAcE ST-LAMBERT, 4 
Liége (Belgium) 


SPECIAL OBJECT 


The prime object of the exhibition 
is to show what sciences and applied 
sciences owe to research workers. 

The aim of the promoters is to 
bring attention to the progress 
achieved in education, laboratories 
and technical equipment; to the de- 
velopment of museums and the facili- 
ties afforded for experimental work; 
to the achievements of scientific in- 
vestigations and their application to 
industry and methods of production. 

The industrial exhibition will also 
be divided in order to emphasize the 
latest progresses made in the numeér- 
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ous fields of industrial research, out- 
put and efficiency. 


ERECTION OF HALLS 


The following separate halls (exhi- 
bition palaces or pavilions) are to be 
erected for the Group of Sciences: 
physical sciences and mathematics, 
chemistry, mineral sciences, medical 
sciences, industrial sciences, scientific 
and industrial tuition. 

For the Group of Industry, ten sep- 
arate halls will be devoted to: metal- 
lurgy and engineering, mining, elec- 
tricity, mechanics, small arms, cycles 
and motorcycles, chemical industries, 
crystal, glass and ceramics, textile 
industry, transports, civil engineer- 
ing and public works. 
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Each hall being international, 
country has not to erect its own sep 
arate building or pavilion; the ex 
pense of official participation of a 
nation is therefore greatly reduced. 

Such general arrangements are not 
necessarily final and the executiv: 
committee is willingly prepared to 
examine any alterations which may 
be suggested. 

Other special exhibitions and mani 
festations will include: ancient or 
modern music and musical instru 
ments, ancient Walloon art, feminin 
fashions, jewels, perfumes, shoes, 
feminine arts and works, etc.; agri- 
culture and agricultural implements, 
viticulture, sports, touring, con- 
gresses. 


SECTION ACTIVITIES 


BOSTON 


The March meeting of the Boston 
Section was held jointly with the 
Billerica Terminal Locomotive and 
Car Foremen’s Association on March 
16. A paper on “Railroad Weld- 
ing and Cutting” was presented by 
Mr. M. A. Thompson, welding super- 
visor of the Boston & Maine R. R. 
Mr. Thompson’s paper covered all 
phases of welding and cutting in con- 
nection with railroad work and was 
illustrated by lantern slides. Mr. 
H. N. Ewertz, secretary of the Amer- 
ican Welding Society, Boston Section, 
exhibited the motion picture, “The 
King of the Rails.” 

CHICAGO 


The Chicago Section held a very 
interesting meeting on March 2. A 
film was shown entitled “Queen of 
the Waves.” This was followed by 
the outstanding talk of the season, 
given by Mr. R. D. Malm of the Lin- 
coln Electric Company. Mr. Malm 
spoke very well and is thoroughly 
familiar with his subject, which was 
“The Use of Arc Welded Steel in the 


‘Replacement of Castings and Riveted 


Construction.” 

The hall was packed to capacity 
and a great deal of interest was 
shown in Mr. Malm’s talk. The 
Chicago Section reports that they 
have had the best audiences this year 
that they have ever had. 

The Nominating Committee re- 
ported, nominating the following offi- 
cers for the ensuing year: 


OFFICERS 

R. G. Longwell, Chairman, 
Link-Belt Company, Chicago. 

H. E. Gennett, Vice-Chairman, 
Chicago, Burlington & Quincy R. R., 
Chicago. 

S. Plumley, Secretary and Treasurer, 
Gas Products Association, Chicago. 
Directors for 3 Years 
K. R. Hare, C. H. Hollup Corp., Chi- 
cago. 
B. N. Law, Air Reduction Co., Chi- 

cago. 

G. Rose, Oxweld Acetylene Co., Chi- 
cago. 
O. T. Nelson, Pacific Steel Boiler 

Corp., Waukegan. Ill. 

Directors for 2 Years—Now in Offic: 

J. G. Norris, Central Steel & Wir 
Co., Cheiago. 

J. Wolfe, Chicago Surface Lines. 

H. E. Gennett, Chicago, Burlington & 
Quincy R. R. Co. 

Director for 2 Years—To Be Elected 

E. L. Mills, Bastian Blessing Co., 
Chicago. 

Directors for 1 Year—Now in Offic: 

J. W. Haygood, Linde Air Products 
Co., Chicago. 

H. S. Card, Welding Engineer Pub 
Co., Chicago. : 
E. J. Flood, Page Steel & Wire Co., 

Chicago. 

Director for 1 Year—To Be Electe: 

R. Maleolm, Chicago Eye Shield Co., 
Chicago. 


4 
D 
: il 
7 
| 
} 
t 
l 
4 
j 
3 
§ 


Mar 


al, a 
sep 


of a 
ced. 

not 
cutive 
led to 
may 


mani 
or 
instru 
lining 
shoes, 
agri- 
ents, 

con 


1928 ] 

Director to Represent the Chicago 

Section at N. Y. Meetings of the 
Society 


w. A. Slack, Torchweld Equipment 
Co., Chicago. 


Ballots will be sent to the member- 
ship between now and the next meet- 
ing and the results of the election 
will be announced at the next meet- 
ing. 

The next meeting will be April 6. 
Two reels of motion pictures will be 
shown, entitled “Cuba the Island of 
Sugar.” The speaker will be T. H. 
Hammer of the Air Reduction Com- 
pany, and his subject will be “Fac- 
tors Involved in Economic Gas Weld- 
ing. 

The final meeting of the season 
will occur on May 4, when a film 
entitled “The King of the Rails” will 
be shown. This will be a slightly dif- 
ferent meeting from which we have 
had before because it will be an open 
discussion of the two subjects—Weld- 
ing as Applied to the Heating In- 
dustry and Welding as Applied to the 
Plumbing Industry. There will be 
several speakers who will talk a few 
moments or present their comments, 
and the meeting will then be thrown 
open to discussion. This will con- 
clude the meetings for the year. 

LOS ANGELES 

On February 29 the Los Angeles 
Section held a very interesting meet- 
ing. Mr. A. M. Griffin, consulting 
engineer of the Gallagher Company, 
spoke on “Fusion Welding.” Mr. 
J. J. Burton, of the Oxweld Acetylene 
Company, spoke on “The Oxwelded 
arse a Mechanical and Structural 
detail.” 

PHILADELPHIA 

On Monday evening, March 19, the 
Philadelphia Section held its regular 
monthly meeting. A talk on “Are 
Welding of Structural Steel” with 
special reference to the factory build- 
ing recently constructed at the West 
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Philadelphia Works of the General 
Electric Company, was delivered by 
Prof. F. B. McKibben of Union Col- 
lege. Mr. G. D. Fish, consulting 
structural engineer, Westinghouse 
Electric & Mfg. Co., read a paper in 
reference to the Chicopee Falls 
bridge, being constructed by the Pal- 
mer Steel Company. 

PITTSBURGH 

The Pittsburgh Section held a 
meeting on Feb. 29. The subject 
was “Miscellaneous Welding and Re- 
pair Work,” by George J. Green. 
This paper was very interesting and 
the meeting was successful. 

SAN FRANCISCO 

The largest meeting of the San 
Francisco Section held in a _ year 
took place on Feb. 21 in the East 
Bay Cities. 

Mr. F. G. Harmon, field service en- 
gineer of the National Tube Com- 
pany, Pittsburgh, presented the “Ar- 
teries of Industry.” This motion pic- 
ture shows the manufacture of steel 
pipe from the ore to the finished 
product. Mr. Harmon supplemented 
the film, which is over a mile long, 
by describing in detail some of the 
operations which could not be pho- 
tographed by a camera. 

This Section held its March meet- 
ing on the 9th. Mr. G. E. Harcke, 
field representative of the Air Reduc- 
tion Sales Company, New York City, 
presented “Oxygen, the Wonder 
Worker.” This is a motion picture il- 
lustrating how oxygen is separated 
from the air, how acetylene gas is 
made, how these gases are com- 
pressed and distributed in great vol- 
ume annually and how both gases are 
used by modern industry in hand and 
machine operations of oxyacetylene 
welding and steel cutting. Mr. Harcke 
also spoke on liquid oxygen and con- 
ducted a series of spectacular and 
fascinating demonstrations with this 
gas, which is about 300 deg. below 
zero 
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Examples of Arc Welded Steel Construction* 
By GILBERT D. FISH+ 


HE Westinghouse tests at Carnegie Institute last year, where 42 

arc welded structural steel jaints were loaded to destruction, were 
part of the preliminary work in an organized movement to replace rivet- 
ing by more economical means for connecting members of steel struc- 
tures. 


These tests proved that arc welded joints could be made stronger 
in every way than the members joined, and that arc welded plate girders 
assembled from plate material only could be made to resist greater bend- 
ing moments than riveted plate and angle girders of the same depth and 
weight. One case (Fig. 1) will be enough to illustrate the 100 per cent 
cantilever joint which can be produced by welding but not by riveting: 
this 12-in. I-beam was bent to failure at 200,000 foot-pounds moment 
without distress in the welded joint. The chief applications of this type 
of joint are in continuous beam construction and in wind bracing. 


Buildings erected since these tests were made have contained numer- 
ous examples of the kinds of connection illustrated by the tests. Contin- 
uous beam construction by means of welded cantilever joints reduced 
the amount of steel required for beams and girders in the Sharon Build- 
ing, reduced deflection and vibration of the floor system, and increased 
lateral stiffness of the whole frame. Plate girders assembled from 
plate material by welding are in use, supporting heavily loaded columns 
over 45-ft. spans in the Sharon Building and carrying locomotives over 
the 55-ft. railroad span of the Westinghouse Interworks Railway near 
East Pittsburgh. Roof trusses, assembled by welding from plain ma- 
terial without holes and with few or no gussets, are supporting roofs 
on buildings too numerous to mention. A new railroad bridge, through 
truss skew type with 135-ft. span, is under construction at Chicopee 
Falls, with continuous floor stringers, floor beams of heavy rolled sections 
with welded cover plates, truss tension members with welded connec- 
tions developing 100 per cent of the tensile strength of gross sections, 
and connection materials amounting to only about 3 per cent of total 
steel. 


Cost Savings in Welded Construction 


There are two classes of cost savings in welded construction- 
namely, reduction of steel tonnage both in members and in connections. 
and savings in the cost per ton. Too much emphasis on either class 
sacrifices savings in the other class. In building construction there are 
opportunities to save material by continuous beam design, and to save 
detailing and fabrication costs by arranging so that the columns are the 
only, or almost the only, members requiring fabrication. In bridge 
trusses and towers large percentages of weight are saved by eliminating 


- *Presented before the Boston Section of the A. W. S. and the Affiliated Techni 
Societies of Boston, Dec. 14, 1927. 

+Consulting Engineer, Westinghouse Electric and Manufacturing Company, N: 
York. 

Note: Cuts loaned through courtesy of the Boston Society of Civil Engineers 


10 


q 
he 
4 
4 
4 
tus 
: 
ag 
5 
> 
a 
- 
. 


and 
cent 
ing: 
1ent 
type 


ner- 
itin- 
iced 
1ild- 
ased 
rom 
mns 
over 
near 
ma- 
oofs 
ugh 
opee 
ions 
nec- 
ons, 
otal 


yn- 
ions. 
‘lass 
are 
Save 
the 
idge 
ting 


1928] WELDED STEEL CONSTRUCTIONS 11 


or greatly reducing gusset plates and other connections and by avoiding 
loss of effective cross-section of tension members at rivet holes; detailing 
and fabrication are simplified by limiting holes to those needed for 
erection bolts. No general statement can yet be made as to whether 
the welding work itself costs less or more than the riveting in equivalent 
structures; it may cost either less or more, depending on the division of 
work between shop and field, on the kind of structure, and one the way 
in which it is designed for welding. The amount of welding may ad- 
vantageously be increased if so doing decreases the quantity of steel 
or simplifies other operations. What is quite evident is that a net re- 
duction in cost of a complete structure depends on saving steel and 


Fic. 1—CANTILEVER JOINT PropuUCED BY WErELDING—AFTER 
Test 


reducing fabrication. In welded construction there is no item of prepa- 
ration for the welding operation corresponding to the laying out and 
punching of holes necessary in preparation for riveting. 


The success already obtained by arc welded construction in cost com- 
petition with older methods is a sure indication of inherent economics, 
because a new and unfamiliar method is at serious disadvantage at every 
stage. As design economy becomes better understood, as shop arrange- 
ment and equipment become adapted to welded fabrication, as labor 
becomes more efficient in handling the methods, and as high speed 
automatic welding reduces welding cost, the relation of cost between 
welded structures and riveted ones will vary rapidly in favor of welding. 
ar-sighted fabricators are already laying their plans to move with the 
‘imes, and even those who are holding back know that if welding reduces 


ts only 5 per cent they cannot long remain in business with methods 
inchanged, 
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The Sharon Building 


The Sharon Building is by far the largest and heaviest welded 
building thus far constructed. It was planned by the Westinghouse 
Electric & Manufacturing Company as an example of arc welding ap- 
plied to heavy construction, and was built by the American Bridge Com- 
pany a year ago. The dimensions are 220 ft. by 70 ft. by 80 ft. height, 
and the steel tonnage is 790. Complete continuity of floor beams and 
girders was obtained by welded joints of the cantilever type. The detail 
of these joints, which will never be quite duplicated because more eco- 


Fic. 2—SHARON BUILDING—CANTILEVER TYPE WELDED JOINTS 


nomical ones can be made to serve the same purposes, required all mem- 
bers to go through the shops for cutting to nearly exact length and for 
punching erection holes. 


Saving of 100 Tons 


Continuity made possible the substitution of 15-in. I’s for 18-in. I's, 
and of 20-in. I’s for 24-in. I’s, and caused most of the saving of about 
100 tons as compared with the riveted design. Two wrong impressions 
are in circulation due to incorrect interpretation of some published state- 
ments about this job. One is that welded construction requires all mem- 
bers to be milled to exact length—a completely erroneous idea as shown 
by the recently erected Derry Building, for which 60 per cent of the 
steel was not fabricated at all. The other is that continuity of beams 
is uneconomical because it costs more in labor than it saves in material. 
It is true that the final cost analysis of the Sharon Building did not make 
a good showing for continuity of beams as carried out in that job, but 
if I were laying out that job again the continuity feature would be re- 
tained and would be made to pay by using joints with less welding and 
without the requirements for milling the beams. 


The plate girders in the second floor of the Sharon Building were 45 
ft. in span and weighed 18 tons per pair. They were designed to carry 
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door loads plus 325,000 pounds of column load at the middle of each 
pair. Riveted girders of the same outside dimensions and strength 
would weigh about 10 per cent more because the flange angles would 
reduce the effective depth and because holes in tension flanges would 
require compensating material. 


Continuity Tested with Hydraulic Jacks 


A pair of hydraulic jacks with eye-bars used to anchor them to 
columns one story below were used on a pair of typical 20-in. beams 
in the Sharon Building to test continuity at the two interior column 
joints of the three beams affected. The jack loads, which were simul- 
taneously applied, produced a continuous elastic curve conforming quite 
accurately to the calculations and proving that full continuity existed. 


Fic. 3—-SHARON BUILDING—PLATE GIRDERS 


The calculated maximum bending stress due to the pair of equal loads 
was the maximum positive bending stress in the outer loaded beam, and 
was about equal to the elastic limit. 


Derry Building 


The new arc welded building of the Westinghouse High Voltage In- 
sulator Company at Derry, Pa., is a one story mill type building 460 
ft. long and covering two acres. The steel contractor was Jones & 
Laughlin Steel Corporation, with erection subcontracted by Minnotte 
3rothers Company. The steel tonnage was 337. The purlins were made 
continuous and designed accordingly, the saving in steel on this item 
clearly paying for the extra welding, with a good margin to spare. 
Otherwise there was a stark simplicity of design and detail. There 
were 135 18-in. I rafters on 30-ft. span, and 6 24-in. I 115-lb. rafters 
on 52-ft. span. Each rafter was connected to the column at each end 
by a single side angle welded to the rafter before erection and to the 
olumn after erection, the only holes for erection bolts being two in 
column flange and two to match in outstanding leg of angle. The col- 
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ums had to be milled for bearing, anyway, and the punching of the col- 
umns was therefore only a moderate extra cost. The angles were welded 
to the rafters on the ground before erection. This arrangement per- 
mitted shipment of rafters from mill to site as plain material, with 
ordinary mill tolerances in length. 


The purlins also were plain mill material and were erected by lower- 
ing them into receptacles formed of short pieces of 5-in. channel tack 
welded to top flanges of the rafters before erection. Continuity was 
obtained by welding tension straps to top flanges of purlins and butt 
welding the bottom flanges. Most of the spandrel beams passed through 
the shop to be punched for holes for bolting wood facias. If the building 
had been of fireproof construction this punching would have been 
avoided and a larger proportion of the steel would have been shipped 
plain. 


Fie. 4—Arc WELDED BUILDING OF THE WESTINGHOUSE HIGH VOLTAGE INSULATOR 
COMPANY 


It is evident that the preparatory welding of plain material might 
have been done at a shop instead of on the ground. The use of cranes 
for sorting and shifting, the avoidance of weather interference, and 
the lower scale of wages on shop operations would all have reduced cost. 
but the extra transfer of material, the extra sorting, and the shop 
overhead expense might have offset those savings. 


It is estimated that the Derry steel work cost about 12 per cent less 
than it would have cost according to the alternative design for riveting. 
The cost analysis is given in the following table: 


DERRY BUILDING COSTS 


Item Estimate Average per Ton 
Steel on cars at building ............ $17,070 $50.66 
Erecting and painting ............... 6,232 18.49 
Welding and special engineering ..... 3,280 . 9.73 
Complete structure $26,582 $78.88 


« 
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Approximately, these items may be considered further divided, as 
follows: 


Plain material on cars at building, 200 tons at $42.20................. $8,440 
Fabricated material on cars at building, 137 tons at $63 .............. 8,630 
Erecting and painting, 337 tons at $18.49 6,232 
Welding sketches and special engineering .................6.0...005. 800 


Chicopee Falls Bridge 


The Chicopee Falls bridge is a single track through span to carry 
a spur track of the Boston & Maine Railroad across the power canal of 
Chicopee Falls, Mass. The spur is to serve the Westinghouse plant 


located there, and will be owned by the Westinghouse Company. Like 
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Fic. 5—CHICOPEE FALLS Bripcge—Lower Cuorp Join’ 

other Westinghouse engineering operations this project is under Mr. 
W. S. Rugg, vice-president. Operation across the bridge will be by 
the Boston & Maine, and for this reason the design has been subject 
to the approval of the railroad’s Engineer of Structures, B. P. Guppy. 
The contract was awarded by A. B. Reynders, works manager of the 
Westinghouse Plants at Springfield and Chicopee, to the Palmer Stee! 
Company, on a lump sum basis with foundations included. This fact 
inakes it difficult to issue an accurate statement of the amount saved by 
‘he owners because of substituting welding for riveting, the bids taken 
for riveted construction not having included foundations. However, 
‘he cost of a separate foundation contract was nearly enough known 
‘o make it clear that welding was the means of bringing the total cost 
within the appropriation. 


Tarbell & Lette, contractors, are associated with the Palmer Steel 
ompany on this job as foundation builders and erectors. The ban 
‘ainst using falsework in the canal except at night and on holidays led 
| the decision to erect the bridge on one bank and move it bodily into 
ice. It will not be necessary to complete the welding before the bridge 
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is seated, but the erector will suit his convenience about this. Two weld- 
ing operators are employed, Mr. William Norberg in charge. 


The bridge has a 72 deg. skew, and although the span of each truss is 
134 ft. 8 in., the overall length of bridge is about 175 ft. The width 
center to center of trusses is 17 ft., and the height center to center of 
chords is 24 ft. 8 in. The original design was for a riveted bridge of the 
same dimensions, with Cooper’s E 60 live loading and conventional! 
impact and wind allowances, basic design stress 16,000 lb. per square 
inch. All truss members were built-up sections, and floor beams were 
plate and angle girders, but stringers were I-beams. Total steel in this 
design was 140 tons. Revision of the design for E 50 loading would have 
reduced this tonnage to 120. 


The design for welding, on the final basis of E 50 loading, calls for 
80 tons of steel, or one-third less than the equivalent for riveted con- 
struction. More than half of the saving is in reduction of connection 
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Fic. 6—CHICOPEE FALLS BRIDGE—STRINGER CONNECTION 


material; only 7 of the joints in each truss, or about 1 in 4, have gusset 
plates, and these few guessets are only about one-fifth as large on an 
average as gussets adequate for riveted joints. Most of the remaining 
saving is about equally divided between reduction of tension members, 
due to eliminating the allowance for holes and reduction of stringers, 
due to continuity through the floor beams. 


All members of the bridge are single shapes, except the cast-iron 
pedestals at the abutments and the floor beams, consisting of rolled beams 
with welded cover plates. All chord and diagonal members are Carnegie 
wide-flange beams of the 10-in. constant depth group. Other members 
are an assortment of standard I-beams, Carnegie wide-flange beams, 
angles and small H-beams. No channels are used. The convenience of 
the constant-depth beams for truss members is most apparent at the 
gussets, filler plates being far more objectionable in welded joints than 
in riveted ones. 


A lower chord joint formed with gussets, and a chord splice with slot 
welds, 42 in. square in section, connect the members to the gussets by 
transferring shear from flange of member at bottom of slot to gusset 
plate at both edges of slot. Triangular fillet welds assist the slot welds 
by transmitting shear from edges of flanges of members to inner faces 
of gussets. Slot welds are very compact 145 in. of one slot being an 
approximate equivalent to one %-in. rivet in single shear. The value 


4 
i 
4 
4 


" 
We 
is 
( 
} 
as 
| 
| 
Me 
7 


1928] WELDED STEEL CONSTRUCTIONS 17 


of a %-in. fillet weld is roughly half that of a 42 x '% in. slot weld. 
The manifest impossibility of concentrating a like strength in rivets 
within the same space accounts for the comparatively small size of 
gussets. The tension splice is located beyond the gussets to avoid in- 
creasing gusset thickness beyond the 42 in. required for web member con- 
nections. Most of the splice stress is transmitted by butt welds having 
the same cross section as the smaller member, and figured at 13,000 lb. 
per square inch; the stress in the chord member being 16,000, the butt 
welding takes care of thirteen-sixteenths of the splice load, and the 
remaining three-sixteenths is accounted for by the two splice plates, which 
are also used for erection bolting. The flanges of the lighter chord mem- 
ber are beveled on the outside at 45 deg., and its web is beveled on the 
top side at 45 deg., to facilitate butt welding; the splice plates are to 
be removed temporarily to permit the flange welding. 


The shear connection for the floor beam is a triangular butt weld, 
having a minimum section %s in. by 18 in. to resist a shear slightly under 
100,000 Ib. The single side angle on far side of beam web is for erection 
only. The joint is protected against bending stress by a single angle knee 
brace at 45 deg. In view of the inflexible character of the knee brace 
connections, which consist of direct welds between knee and members, a 
calculation was made to determine approximately the maximum knee 
brace tension due to reaction of the stiff vertical truss member against 
deflection inward to permit sag of the floor beam under locomotive load- 
ing. This is mentioned as an example from among the pitfalls against 
which an engineer must guard in turning from older methods to the 
design of welded structures. 


The chord tension is developed by butt welding of flanges only and 
by slot and fillet welds at the splice plates. The end post is drilled for 
the pin, which is shop welded in place. The pin pedestal is made of 
plates welded together in the shop. The cast-iron pedestal, although 
more expensive than a steel billet, is used for its superior rust resistance, 
the abutment being nearly flush with high water in the canal. 


In upper chord joints where gussets are used the chord members are 
milled and butted, the gussets being used only for web member stresses 
and for securing the chord members in position. In typical stringer 
connections the floor beam web is slotted to pass a tension bar connecting 
top flanges of opposite stringers. The compression bars under the bottom 
flanges are butted against the floor beam web. Fillet welds transmit 
the tension and compression forces of the negative bending couple from 
stringer flanges to bars. Fillet welding between ends of stringers and 
web of floor beam is used to carry most of the vertical reaction and to 
assist in resisting the negative bending; a minor fraction of the vertical 
reaction is considered to be transmitted to the bottom flange of the floor 
beam through the erection blocks. The purpose of continuity of stringers 
is twofold,—first, to prevent the stringers from sloping at their ends 
when live load is applied, this repeated motion being a serious source 
of fatigue in riveted stringer connections; second, to reduce bending 
moments and thereby permit use of lighter stringers. 


Erection bolts are used for all stringers, floor beams, main truss mem- 
bers and bracing members too heavy for two men to handle without 
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a derrick. Welding quantities are as shown in the following table: 
WELDING DATA, CHICOPEE FALLS BRIDGE 


Shop Field Shop and Field 
88-inch triangu- 
oS ee 308 linear feet 562 linear feet 870 linear feet 
Butt and slot 
ae 88 cubic inches 450 cubic inches 538 cubic inches 
Pl.” 348 cubic inches 921 cubic inches 1,269 cubie inches 


Two welders are employed for all welding both shop and field, using 
direct current motor-generator sets on wheel trucks, 200 ampere rating. 
There is estimated to be 50 man-days of welding altogether. 


Fig. 7—55-Foor PLATE GIRDER SPAN 


It is expected that this bridge and the welded bridges of the future 
will prove somewhat more permanent than riveted ones, because the 
immovability of the joints removes the chief cause of fatigue. Although 
weld metal is less ductile than rivet steel, a properly designed and executed 
welded joint should have greater endurance under stress reversals than 
a good riveted one, because in the case of the latter the connection 
members and rivets are subject to slight motions back and forth, fre- 
quently beyond the elastic limit. Another factor favoring long life for 
welded joints is their smoothness and absence of rivet heads, with corre- 
sponding ease of painting and lessened tendency to corrode. 


Plate Girder Railroad Bridge 


The girders of the 55-ft. through plate girder span recently put into 
operation on the Westighouse Interworks Railroad near East Pittsburgh, 
Pa., were assembled by welding plate material only; the floor stringers 
were made continuous in the same manner as in the Chicopee Falls bridge. 


Now that are welding is widely regarded as a coming method which 
may presently cause extensive changes in structural practice, it ‘is time 
to sound a warning against its hasty or ill-considered adoption by those 
to whom it looks too easy. The opposition that has been faced all along 
the line by those who have built pioneer structures by welding has forced 
careful consideration of every step and has called for proof of the safety 
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f every detail and has brought about inspection of more than ord nary 
thoroughness. With the recent noticeable relaxation of opposition to 
welded construction, with the rapid awakening of interest among steel 
fabricators, engineers and architects, and with the rising demand by 
the public that the clamor of the pneumatic riveter be stopped, there 
approaches the day when bad engineering or bad welding may cause 
something to give way. There is nothing dangerous about welding if 
proper control is exercised; the only danger is that which is inherent in 
any new method,—lack of experience on the part of those using it. 
The steps necessary to insure control are the following: correct engi- 
neering, schooling of welding operators, and inspection by men trained 
in that work. There are economies in the welding method more than 
ample to pay for these precautions. 


Reclaiming a Cast-Iron Waterwheel Casing* 
By C. W. BABcocKt 


66 ELD cast iron by the electric arc? It can’t be done!” Many 
statements of this kind have been made. Sometimes this is 
right, sometimes not. It depends on a number of factors. 

Because of the more or less general understanding among the engi- 
neering fraternity that cast iron is an insurmountable barrier which elec- 
tric are welding cannot cope with, it was thought that this paper might 
help to revise the impression. It may even suggest to some one who is 
confronted with considerable cast-iron parts maintenance a means of 
overcoming annoying difficulties. 


In spite of the inroads of steel of all kinds in the fabrication of 
machinery, cast iron will continue to be used for a long time to come, 
and there will be breakage and needed repairs as lohg as it is in com- 
mercial use. It is because of the great amount of possible welding to 
be done on this metal that recent years have seen increased interest in 
it. Although it is possible to weld cast iron, this does not mean that it 
should always be done by the arc. Each job must be decided on its merits. 


There is not sufficient time to enter into a discussion of the welding 
of cast iron by the electric arc, nor is this the writer’s purpose now. 
What follows merely relates one instance where the elements in the 
problem were such that are welding could be used to advantage, and did 
accomplish the desired end. The present state of the art, in other words, 
was such that what ten years ago might have given a different result 
offered no real obstacle today. 


About two and a half years ago a plant in New England found it 
necessary to shut down a waterwheel because of water leakage through 
the casing. This was an old horizontal whe2] which had been patched 
up from time to time till it was no longer in suitable condition to oper- 
ite. The wheel ran under about 150 ft. head, so the pressure inside the 
asing was about 65 Ib. per sq. in. 


*Presented before the Boston Section of the A. W. S. and the Affiliated Technical 
cleties of Boston, Dee. 14, 1927 

lacie Engineer, Westinghouse Electric & Manufacturing Com pany , Boston 
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Either an entirely new casing would be required, or, what at first 
was considered impossible and expensive, repairs were needed. The 
matter of a new casing was taken up with the wheel manufacturer, and 
it was found that it would cost approximately $1,000 and could not be 
delivered for three months. The element of time was the more impor- 
tant, as high water was expected in about three weeks, and it was essen- 
tial to have the wheel available as soon as it could be used. 


Here, then, was a situation which no factory superintendent looks 
forward to with pleasure. Orders must be filled, and this involves use 
of machinery. Repair, or buy a new waterwheel casing? Which? The 


Fic. 1—Cross SEcTION or CASING 


bookkeeping figures in this instance would show that this wheel had long 
ago been charged off and that a large expenditure of money on it might, 
therefore, be unwise. But the time factor could not be altered. 


So the master mechanic and blacksmith, who also did the gas welding, 
looked the job over carefully, and the latter decided it was not feasible 
to weld it by the torch. The casing weighed about a ton and it would 
probably be necessary to build an oven or furnace in which it could be 
heated thoroughly before and during welding, and even then it was a 
questionable matter. Some one mentioned arc welding, but the black- 
smith shook his head and said “No use.” The superintendent and master 
mechanic were unconvinced, however, and, as this offered a possible 
loophole, decided to try the experiment. If it failed they were little 
worse off than to begin with. 


This is, then, where we came into the picture. It was a cold one, 
too, for a waterwheel room in the middle of winter, in a plant in northern 
New England, is not the most ideal spot to spend many lingering minutes. 


Figure 1 will show a cross-section of this casing. During years of 
operation the outboard and thrust bearing had worn gradually and the 
wheel or runner moved laterally till it touched the casing and wore 
away a section about 10 in. wide and 1 in. deep entirely around it. In 
one place the casing was worn through completely for a considerable 
distance, and in other spots it was only from 1/6 in. (or less) to 14 in. 
thick. A patch had been placed over the weakest parts. 


The dotted line shows the original limits of the casing, and the 
section C B E D was the part worn away by the runner. At the point 
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B the casing was very thin, and in places actually entirely worn away. 
At point EF the remaining iron was about %4 in. thick, and it tapered 
down from here to B. 

Because of the extreme thinness of the iron near the inside radius 
of the worn section, that is, at B, in Fig. 1, it was manifestly impossible 
to weld, or deposit metal, on the casing itself. The arc would have 


Fic. 2—Cross Section SHOw!tnG Hoops Usep FoR REINFORCING 


burned through as fast as established, and it would have been cutting 
instead of welding. So this space was bridged by a series of steel rings 
or hoops welded together and to the. casing, and then the remaining area 
welded in. 


It will be noted that this was, in fact, a sizable piece of iron, and is 
evidence of the origin of the blacksmith’s reluctance to reclaim it by 
gas welding. 

Figure 2 is a cross section through one-half of the casing, showing 
where the steel hoops were placed. They cover the thinnest part of the 
casting, or a space of about 3 in. 

Hoop No. 1 was %-in. diameter rod and was welded to the neck of 
the casing; then hoop No. 2, also %-in. diameter, was placed outside 
No. 1 and welded to No. 1 across the top; hoop No. 3, *4-in. diameter, 
was then put in place and welded to No. 2. Hoop No. 5, 1-in. diameter, 
was then placed at such a distance from No. 3 that hoop No. 4 would, 
when finally put in its place, be raised up from the cast iron; hoop No. 5 
was then welded to the casing on outer side. This was done to prevent 
No. 5 from pulling or shrinking from the cast iron, as it might have done 
if first welded to No. 4. Hoop No. 4 was then dropped into place and 
welded to No. 3 and No. 5. 


A small piece was cut out of each hoop before welding to allow for 
expansion and the gap filled in later. These gaps were staggered. This 
then made a strong bridge over the thin section, and the whole remain- 
ing area was welded in without any great amount of trouble. 


While welding directly on the cast iron, the welder ran a bead of 
nly one or two inches at a time in one spot, and a helper then immedi- 
ately peened this with a hammer, to stretch it and avoid porosity as much 
a8 possible. The first layer of welding to the cast iron was done with 
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a special grade of welding wire for cast iron. Succeeding layers wer 
put on with ordinary steel welding wire. 

After the welding operation was finished, a portable grinding whee! 


was rigged up and the high spots merely ground off the welded section 
A strictly smooth surface was not required. The re-enforcing patch on 


Fig. 3—CaAsiInG AFTER COMPLETION OF WorkK 


the outside of the casing was left in place, as there was no object in 
removing it. 


This repair was made in one week, with the services of two men, 
the welder and helper who did the peening. About 250 pounds of weld- 
ing wire were consumed and the total cost was approximately $175. 
As mentioned before, the time element outweighed cost in this job. The 
latter was really insignificant. This is one of the attractive features 
of welding, for even if a permanent repair cannot be made, at least tem- 
porary jobs can frequently be done to allow resumption of operations. 


In this case, however, no future repairs were needed. The wheel has 
been in continuous use since, and apparently will deliver many years 
more of service, in so far as this welding operation is concerned. 


Welding, in short, for plant maintenance should be looked upon as 
a form of insurance. A sprinkler system is costly and may never be 
called on to act, but most plants have one. Likewise, an arc-welding 


machine may save many hours of shut down, and its field of utility is 
constantly enlarging. 
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7 Alteration of a Steel-Frame Building With Use 
| of Welding* 


GRAYSON GILLt 


a N the discussion of structural welding at the American Welding Society 
if | meeting in Detroit last fall, Joseph Matte stated that welding will 
; be found preferable to riveting in all cases where it offers some inherent 
E advantage that is of value in the particular application proposed. A 
hy ase such as this occurred in the recent remodeling of the Neiman- 
iy Marcus Building, in Dallas, Tex. 


ie The original building, four stories and basement, 96 x 100 ft., was 
eS enlarged by another un't of the same size on the south, extending the 


structure through one city block from Main Street to Commerce Street, 
with a 200-ft. frontage on Ervay Street. The elevators and stairs in 


it the old building were in the south bay, and the improvement required 
ty moving these to the west bay of the new and old buildings as shown in 
3 the illustration. 

bs The steel framing in the panels originally containing the elevators and 
c: stairs was not heavy enough to carry the new dead and live loads result- 
ei from flooring over these hatches, though the column sections were 
s mple, the columns having been designed for an eight-story building 


d the south wall having been entirely removed. It was also required 
the intermediate beams A be in the center of the panel to match 
- ceiling plan of adjoining panels of the old building. 


Removal of the steel beams B and the substitution of heavier sections 
iid have been a costly operation and would have resulted in serious 
mvenience and loss to the occupants, since business was being carried 
during the remodeling work. Arc-welding was therefore utilized to 
nforce the beams, and it proved satisfactory in every respect. 
The old elevator hatch beams A were removed, and new 15-in. Bethle- 
n girder beams were placed in the center of the panel under the old 
rete slab, the bottom of this new steel coming flush with the bottoms 
the old 20-in, I’s in the typical panels. The old slab was then cut off 
ng the center line of these new beams, and a new slab cast between 
e beams and the old spandrel beams. Beams B were reinforced, as 
vn, by welding cover plates to top and bottom flanges. During the 
forcing of these beams they were shored up, the shores serving 
to take the dead-load strain off the beams and to hold the cover 
es securely in contact with the flanges of the I-beams. The width 
he cover plates, 7 in., was such as to permit a full welding bead to 
n both sides of the plate. 


a 

9 


ie general contract was executed by the Watson Company of Dallas, 
the welding work was done by the Mosher Steel & Machinery Com- 
of Dallas, subcontractors for the structural steel. The writer is 


: inted from Engineering News-Record, March 1, 1928, issue. 
4 {ural Engineer, Herbert M. Greene Company, Architects, Dallas, Tex 
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: indebted to W. M. Eliot, chief engineer of the latter company, for sugges- 
tions in connection with the details of this work. The Herbert M. Greene 
Company of Dallas, was architect. R 
\ This much of ola concrete removed, 
PWay Olaf slab bars stripped clean and 2 
™ extended into new slab 
new « New 48” C slab 
| 
<= | removed 
New Bldg Old Bidg. 5 | 
22-/$ 22°9* > 
4 is* 
; 
| An : New co/ 
New elevator shafts) New 6"Is’ New 207 Stiffener Ls 
| 654 welded to web 
Old 20°71, of present 70°I 
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$e Cover plate(new). _Arc-weld <B slabs in place 
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> New /5°B6 A 
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Third and Fourth Floor Framing Plan at Junction of Old and New Bidgs. 


FRAMING PLAN AND Beam SectTions, Netiman-Marcus 
BUILDING, DALLAS 
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Miscellaneous Welding and Repair Work* 


GEORGE J. GREEN*t 


A S our work is of such a great variety it would be impossible to explain 
A it all in one paper. Structural welding, both in new work and 
repairs, is becoming such a great field that I will try to explain some of 
the work we have done and are doing along this line. 


3ridge repairs using the electric arc process have become more and 
more popular every day. In the last few years the Pittsburgh Welding 
Corporation have made repairs to bridges in and around Pittsburgh and 
as far distant as Rochester, N. Y., that have saved the owners thousands 
of dollars. 


One of the most interesting pieces of work along this line has recently 
been completed in the reinforcing and building up of bridge members 
eaten away by extensive corrosion. The case in point being a bridge in 
Pittsburgh over the Allegheny River connecting Herrs Island with the 
North Shore, a 240-foot through truss, pin and link span, built about 
thirty-one years ago. The floor of the bridge was carried on timber 
stringers supported on cross timbers bolted to the web of floor beams. 


While the upper portions of the structure were still in good state of 
preservation, the parts rendered inaccessible to paint and kept constantly 
moist by the proximity of the timber were so greatly reduced in section 
as to be perforated, and in many places almost severed. The webs of the 
floor beams and bottom of vertical posts suffered particularly, being 
reduced from *%g of an inch to 1/32 of an inch over a large area. 


[It was decided to renew the entire floor by cutting away the floor 
beams and sidewalk brackets from their connection to the vertical posts. 
lhis operation presented no very unusual difficulties. The strengthen- 
ing of columns, however, was a more serious problem. These were com- 
pression members built of z-shaped bars and web plate, directly above 
and below the pin-bearing plates, they were perforated and reduced in 
section over 60 per cent. There was also tensile stress, below the pin 
owing to reversal of stress in diagonals of truss. 


The difficulty was overcome, both economically and efficiently, by arc 
velding, using metallic strips of steel, 1 inch by % of an inch, extending 
‘rom the bottom of the column to a point well beyond the corroded 
portion. After the surface of the original metal had been thoroughly 

ned by use of the acetylene torch, scrapers and wire brushes, the 
rs were welded into position vertically and tied together at close 
ervals with crossbars of the same section. After each point was 
npleted the strength of the weld was tested by the bars being sub- 
‘ed to a number of blows with an 8-lb. maul. Results of physical 
showed practically no deterioration of the original metal when 
ed by this process. 


s work was performed under the supervision of the Engineering 


nted before meeting of Pittsburgh Section A. W. S., February 29, 1928 
ling Engineer, The Pittsburgh Welding Co. 


22 


4 
Re” 
2 
PS 
< 
2 
E 
> wa 
4 
fai c 
~ 
a 
2 
as 
he 


26 JOURNAL OF THE A. W. S&S. | March 


Department of the city of Pittsburgh. At a somewhat later date (1926) 
this bridge was further strengthened by having new cover plates welded 
to the top chord. The new plates were reduced so as to fit between the 
line of existing rivets and secured to the chord by a continuous weld. 
This method of reinforcement eliminated the necessity of cutting out 
rivets or drilling holes in a structure already highly stressed. 


In the spring of 1926 an inspection being made of several of the stee! 
bridges in Rochester, N. Y., it was found in going over the great steel 
arch known as Driving Park Avenue bridge, that while the structure 
was in a very good state of preservation, one of the main diagonals, a 
built-up section consisting of web plates, flange angles and lattice bars, 
showed signs of considerable corrosion and loss of section in one web 
due possibly to its being more exposed to the spray from the falls than 
the adjoining members. 


It was considered inadvisable to further reduce the section of the 
member by drilling holes for the purpose of riveting a reinforcing 
plate in position, as it was impracticable to relieve the stresses in the 
member during the course of repairs. It was, therefore, decided to re- 
place the lost section by welding and this was successfully accomplished 
by inserting a half inch reinforcing plate about forty feet long between 
the flange angles and using the metallic arc process to attach it to the 
original metal. The results were highly satisfactory as a perfect bond 
was obtained, in spite of the fact that the operator had to work at a 
great height over the water and exposed to the wind. 


This undertaking, which we believe to be the first of its kind, appears 
to open up a new field in reinforcing large steel structures depreciated by 
corrosion, and will no doubt be of great interest to bridge engineers 
throughout the country. 


Another advancement in repairs to bridges by the are process was 
completed this fall for the Pittsburgh and Lake Erie Railroad. This 
was the tightening of slack diagonal members. While doing this work 
we perfected a device consisting of turnbuckles welded to wing plates, 
this work being done in our plant. The assembled units are then taken 
to the bridge and welded to the bars to be tightened. The bar is then 
cut between the two wing plates and drawn taut by drawing up the 
turnbuckles. The device is completely welded and as there are thousands 
of bridges of the pin-and-link type in use today it has opened up a new 
field for welding. It might be said that the chief engineers of many of 


the larger railroads of the country have given their approval on the 


device as well as its application by welding. 


It might be of interest to many of the local members to know that 
the Smithfield Street bridge a short time ago was extensively repaired 
by the arc welding process. The engineers of the city of Pittsburg! 
upon removing certain ornamental iron rosettes, during the course 0! 
inspection of the large Smithfield Street bridge discovered that th 
main diagonal bars were badly corroded and reduced in section at ever) 
intersection (66 points), for a distance of about 12 in. This very unde 
sirable condition was rectified by building up the reduced section an 
reinforcing with steel strips welded to the diagonal bar. In doing thi 
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work platforms were swung from the members above upon which the 
welder worked. Underneath the platform canvas was stretched to 
protect vehicles passing below, as traffic was carried on as usual while 
the work was being done. 


In mentioning well-known bridges it surely is of interest to every one 
interested in welding, especially structural welding, to explain a little 
about the welding that was done on the new Mount Washington Roadway 
bridge. 


The bridge is to be a connecting link on the new Mount Washington 
roadway. It is a concrete structure, having a main arch 208 ft. in 
length and smaller arches supporting the roadway on a 5 per cent grade. 

The concrete arches are reinforced with steel truss, consisting of 
flanges and web members, the splices of which were completely welded 


-by us. The steel was built upon false work and concrete poured in the 


forms built around this steel reinforcing, leaving keys open at all the 
splices to allow the welding to be carried on. Our portable outfits were 
installed upon the parts of the arch already poured and remained in one 
location while the splices were welded. There were sixteen keys in the 
main arch, each containing four main splices and four single splices. 
The main splices were similar, consisted of the butting of two angles 
6 in. x 4 in. x 59 in.) solidly welded together and reinforced by welding 
splice plates over these angles. The single splices were similar except that 
only one angle was butted. The latter constituted the side reinforcing 
and the main angles the center reinforcing. We also welded the rein 
forcing on the two smaller arches, which was a repetition of the work 
on the main arch except that lighter steel was used. 


But as our work includes repair work along all lines, bridge work is 
only one phase in which unusual welding has been accomplished. 


Only a few months ago we received a call from-the Wheeling Steel 
Corporation to repair a large steel scow. In the course of navigation 
it had drifted against the cut water of a pier in such a manner as to 
perforate and buckle the plates below the water line for a length of 
about 6 ft., (the hole being about 6 in.), several of the seams being 
opened and rivets loosened. 


A patch was welded over the hole in the side and the seams and rivets 
were welded to stop all seaping leaks caused by the blow. In three days’ 


‘ime the scow was placed in service and has been in constant use ever 
ince, 


As in our boiler welding on river boats, it was necessary to use a gas 
ngine-driven welding unit, as the necessary power could not be supplied 
'o use a motor-driven set. 


In closing I would like to say that structural welding in some phases 
in its infancy, but in our work it is a proved method of economical 


pair and in the near future will be used far more that was ever 
«pected. 
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Procedure Control in Pressure Vessel Welding* 
By H. E. ROCKEFELLER’ 


ROCEDURE CONTROL has been given so much attention recently 

by those interested in welding that any detailed explanation of the 
term at this time would be superfluous. In general, therefore, it need 
7 only be said that for any welding application, Procedure Control implies 
© an analysis of the factors involved and a consequent intelligent pursuit 
of certain and desired results. These factors as we have determined 
them for pressure vessel welding include: 

(a) Correctly designing the vessel and welded joints. 

(b) Selecting material of good welding quality. 

(c) Determining the ability and knowledge of the welding operators. 

(d) Properly preparing the material for welding. 

(e) Applying approved welding technique. 
; (f) Satisfactorily testing the completed vessel. 

In previous papers on this subject, consideration of these factors has 
been given in a description of the construction of a single piece of equip- 
ment.' It shall be my purpose at this time to deal with the subject in a 
more general manner and my remarks will be confined, therefore, to the 
checking of the welders, the selection of material, and welding design. 
Check of the Welders 

Although it is believed that too much stress has been placed on the 
extent to which the human element effects autogenous welding, certainly 
serious consideration should be given to the selection of a satisfactory 
4 welding personnel. Because of the extremely wide latitude of applica- 
) tions encompassed in the general term “autogenous welding,” sufficient 
consideration has not generally been given to the individual training and 
requirements for each particular job. 


No one would, I believe, permit an operator to weld on pressure ves- 
sels whose experience had been confined to cast iron reclamation. Some. 
on the other hand, would not hesitate in shifting an operator from 4-in. 
or *g-in. steel plate welding to pipe welding of similar thickness, or even 
to steel plate welding on *4 in. to 1 in. thickness. Our experience, how- 


E ever, has indicated that even this latter practice is not always advisable. 
2 In order, therefore, to determine the ability of each operator, it is our 
ye practice, regardless of his previous experience or qualifications, to re- 
7 quire him to pass a qualification test for the particular pressure vessel 

thickness under consideration. The only exception to this procedure 
Ml is made when a welder has submitted and passed a qualification test 


on the thickness in question within six months of the date on which weld- 
ing is to be started on the new project. 

Es The qualification test consists of welding together two pieces prepared 
for welding in the same manner as required for the job under considera 
tion. Figure 1 illustrates the size of the test piece and the type and 


‘See Mech. Eng., February, 1928, and May, 1927. 
*Presented before New York Section Meeting, A. W. S.. Feb. 7, 1928. 
+Development Section, Engineering Department, The Linde Air Products Co. 
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length of the weld required. The thickness required for the test piece is 
that which is to be used on the vessel. 


The completed test pieces are sent to an approved laboratory for visual 
inspection and tensile test. The appearance of the weld is first noted, and 
if excessive reinforcement or unevenness is observed, the piece is re- 
jected. Otherwise five standard coupons are cut from each test piec 
and on two of them the weld reinforcement removed. Figure 1 indicates 


METHOD OF PREPARING TEST COUPONS 


WELD AS MADE 


} 
WELD WITH REINFORCEMENT 


GROUND OFF 


= 
= } 
= 
42 REINFORCEMENT 
& = Sl TO BE GROUND 
*4 = 
‘5 
tj 


Note: THE ABOVE DIMENSIONS FOR PLATES OVER & "iN THICKNESS 
MAY HAVE TO BE CHANGED. DEPENDING UPON THE SIZE AND 
CAPAC! TY OF THE TENSILE TESTING MACHINE 


Fic. 1 


‘he portion of the test piece from which these coupons are taken. Ap- 
proval of each applicant is contingent, then, upon each coupon showing 
‘1 ultimate strength of not less than 50,000 Ib. per sq. in. and an average 
not less than 52,000 Ib. per sq. in. (Any coupons, however, which 
‘ak in the plate at an ultimate strength of at least 48,000 Ib. per sq. in. 
also accepted as satisfactory.) 


Table 1 indicates a typical example of the results of tensile tests made 
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on pieces submitted for qualification test. It will be noted that each 
applicant passed on first trial, with the exception of one who passed on 
second trial. It should be mentioned, however, that all these applicants 
had previously qualified on lighter material. 

Having considered -the welder’s qualification requirements imposed by 
us on all manufacturers of welded pressure vessels coming under our 
supervision, let us consider for a moment the steps taken by the latter 
to qualify his men. 

TABLE I 
RESULTS OF QUALIFYING TRsSTS OF WELDERS 
Pounds Per Sq. In 


Per cent 


Yield Tensile Elongation 

Specimen Size Point Strength in 2 in. Fracture 
I—G® 1.270x .780 33,400 55,000 5.0 Plate 

J—G* You »a,suu 11.5 biate adjacent to weld 
J—G* L240x .530 32,400 53,600 10.0 Plate adjacent to weld 
V—R** .... 1.240x .800 32,700 58,200 4.5 Plate 
V—nhk** 1.240x .760 33,800 3.0 Plate 
V—R** 1.240x .900 31,100 57,200 0 Plate 

V—G_...... 1.275x .900 30,500 54,400 7.0 Plate 

Vv G 1.230x .815 32,100 57,300 14.0 Plate adjacent to weld 
V—G 1.225x .775 33,400 59,100 9.0 Plate adjacent to weld 
B—G .. 1.240x .93 29,500 55,500 5.5 Plate 

B—G 1.266x .815 29,500 54,100 6.5 Plate 

B—G 1.210x .760 33,800 58,600 9.0 Plate 

| See MTEL 1.220x .800 32,300 57,400 12.0 Plate adjacent to weld 
1.255x .955 30,400 53,100 5.0 Plate 

F—G ....... 1.240x .860 30,700 54,000 12.0 Plate adjacent to weld 
N—G*** ... 1.260x .905 32,100 54,700 14.0 Weld and scarf. (Poor 

fusion at  outsid 

: edge of scarf.) 
N—G . -++- 1.210x .830 33,500 37,800 7.0 Weld and scarf. 

N—G . 33,800 57,700 15.0 Plate adjacent to weld 
N 4 1.240x .820 31,800 4.0 Plate and scarf 
1.240x .765 32,400 7.0 Plate and scarf 

N—R ....... 1.240x .79 2,300 5.5 Plate 

N2—G ...... 1.250x .915 34,300 4.0 Edge of weld 

G 53,800 6.5 1 in. from weld 

2 1.250< .950 34,800 2 in. from weld 
N2—G 1.285x1.02 39,400 60,500 8.5 Part plate part weld 


*G—With reinforcement ground off. 
**R—With reinforcement not removed. 
***N—Submitted second specimen as indicated by N2. 


The manufacturer must either build up his welding personnel from 
within his own organization or seek his material from the outside. In 
the former case, a man usually serves a certain apprenticeship, during 
which time he assists the welders in controlling the alignment and con- 
traction of the seams, etc. Opportunities are given him at certain inter 
vals to make welds on scrap material, first on light plate and then on 
the heavier. During this interval, instructions are given by the weldiny 
foreman in the manipulation of the blowpipe and the manner of de- 
positing the weld metal so as to secure a satisfactory appearance and 
at the same time complete penetration and fusion. When the applicant 
has learned the fundamentals of depositing weld metal, strips are cu’ 
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‘rom his trial welds and broken through the weld either in a vise or 
press. Thus, any defects such as poor penetration, lack of fusion, gas 
pockets, ete., are brought to his attention and the manner of correcting 
these faults pointed out. When the welding foreman is satisfied as to 
an applicant’s qualification, a test piece is made up and submitted for 
laboratory approval as indicated above. 


When applicants from the outside are considered, the procedure is 
much the same except the welder’s previous experience is considered 
and he is required to make up the test piece without instruction. His 
.cceptance or rejection, furthermore, is logically more determined from 
the results of the tests on his first test piece. 
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Those welders who, upon acceptance, have never before qualified for 

pressure vessel welding, are first placed on work which can be readily 
served and in which the welding conditions are the most ideal. As 
eir experience increases, they are permitted to weld the more difficult 
ms, such as those where preheating is required, etc. 


As to the relative merits of the two methods above mentioned for 
iding up a welding organization, we have found that with a good 
leus the former method appears to be the best. An inexperienced 
of the proper initiative and reliability, we have found can be trained 
comparatively short time on a given class of pressure vessel welding 
hat he will produce more satisfactory results ordinarily than a welder 
any years experience on applications outside the pressure vessel field. 


tion of Material 


is not uncommon in many fields of construction to lay the cause a 
lure to faulty material. How many, however, would accept such a 
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decision where a welded product was involved. And yet, with the present 
lack of generally accepted specifications for material to be used in vari- 
ous welding applications, there is every reason to conclude that faulty 
material might easily cause trouble in welded construction. Both our 
experiments and experience in pressure vessel welding indicate that steel 
which has been used for other forms of fabrication is, in some cases, 
absolutely unsuitable for welding. Because of the nature of acetylene 
welding, defects in the material, such as segregations and. laminations, 
will be very visibly indicated. If these defects, furthermore, are of a 
serious nature, the heat from the blowpipe, instead of melting out the 
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defect, will open it up, and in some cases cause a crack. Although 
knowledge of this characteristic requires rigid specifications on the part 
of the buyer of the steel, it provides an excellent safeguard against 
defective material. When, furthermore, the steel maker realizes he 
must provide plate for acetylene welding, he will be more careful in his 
selection of the material to be shipped. 


The carbon content of the material to be welded should also be borne 
in mind, as it is generally agreed that for acetylene welding difficulties 
are likely to be encountered when the carbon much exceed 0.20 per cent. 


For these reasons, our present specifications for steel for pressure 
vessels call for fire-box quality plate having an ultimate strength range 
of from 48,000 to 60,000 Ib. per sq. in. and a maximum carbon content 
of 0.20 per cent. 


The remaining specifications correspond to the requirements of the 
A. 8. M. E. Unfired (Pressure Vessel Code. 


The type of welding rod to be used for pressure vessel welding should 
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also be given careful thought. There are a good many welding rods 
on the market which, if perfectly deposited, will give a weld strength at 
least equal to the strength of the plate. Special high strength welding 
rods have been produced, however, which will, under equal conditions, 
vive a strength considerably in excess of the plate used for pressure 
vessel welding. It appears logical to the writer, therefore, that the 
added factor of safety gained by the use of a high strength rod justifies 
its use. 
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There are other factors, however, besides weld strength that must be 
considered in the selection of a welding rod. Some of these are: 

1. Ductility of deposited metal. 

2. Ease of manipulation of welding puddle. 


Freedom from tendency to burn or form laps or cold shuts, etc. 
4. Speed of deposition. 


It has often been said that a good workman never blames his tools, 
jut it is questionable how long a workman will remain good when forced 
‘0 work with poor equipment. Pressure vessel welding is of such im- 
portance that it is poor economy to use anything but the best of equip- 
ment and, also, to fail to keep this equipment in good working condition. 


Design of Vessel and Welded Joints 


The principles of design for welded pressure vessels naturally are the 
‘me as for any other form of pressure vessel construction. Because 
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of the extremely high test pressure required by us, however, several 
weaknesses in design principles previously considered entirely satisfac- 
tory were brought to our attention. The corrective measures taken will 
be subsequently pointed out in the description of the various parts com- 


‘prising the pressure vessels over which we have had supervision. 


Shell 
Our present practice is to base the design of pressure vessel shells on 


the common formula, namely: d 

PD 

“3s 

4 Where t = thickness of the shell in inches 1 
P = pressure in pounds per square inch. } 

S = design fiber stress in pounds per square inch. 2 


Fic. 5—CorrReEcTLY DpSIGNED PRESSURE VESSEL HEAD 


The design fiber stress employed by us for all vessels operating under 
normal temperature conditions (below 400 deg. Fahr.) is 9000 lb. per 
sq. in. With this fiber stress, a factor of safety of greater than 5 is 
obtained, based upon the minimum weld strength required for qualifica- 
tion tests. 


Heads 
7 The question of head design has been the subject of considerable 
“ investigation by the Linde Air Products Company. Several papers had 


been presented previously, before the engineering bodies, in which the 
results of this investigation were discussed. It will be sufficient at this 
time, therefore, to point out that the standard dished and flanged head 
commonly used, even today, for pressure vessels has proved unsatisfactory 
where an attempt has been made to produce a design with equal strength 
throughout. We have, therefore, standardized on a head design ful- 
filling the above requirement and which in cross section approaches a 
semi-ellipsoid of revolution whose major axis is twice the minor axis. 
The development of this design is shown in Figure 2. 
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By selecting any desired crown radius, a corresponding knuckle radius 
an be obtained which will fulfill the conditions above mentioned. The 
table given in Figure 2 indicates the recommended radii for the diameter 
of heads indicated. The crown radii have been selected in increments 
of six inches so that the necessity for securing special crown dies would 
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be eliminated. In other words, by using the radfi indicated in this table, 
the only additional expense incurred in the production of these heads is 
the extra initial cost for knuckle dies. 


Figure 3 is included to illustrate the approach to a true ellipsoid of 
revolution secured by the use of the radii recommended in the table. 


Outlets 


As in the case of heads, strain gdge measurements taken on large out- 
lets at high pressure indicated a necessity for reinforcement consider- 


OPENING IN HEAD OF PRESSURE Fic. 9—VESSEL IN PROCESS OF FABRICATION 
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ably beyond what was previously considered prefectly satisfactory. Our 


development along these lines have been very gratifying, both because 
design and because of the facility with which welding lends itself to the 


of the improvements which have been made in general pressure vessel 
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Figure 4 indicates the design which has been adopted for manhole 
outlets and the method of figuring the cylindrical portion and fillet by 
which the cylinder is attached to the head proper. The design of the 
fillet, as indicated, does not include our latest improvements, but is 
satisfactory to point out the general principle. Figure 5 gives an idea 
of the appearance of this design when applied to a pressure vessel head. 

Figure 6 indicates a design employed both in the heads and shells 
of pressure vessels for large cylindrical openings. The purpose of the 
reinforcement, as shown, is to reduce within required limits the stresses 
about these openings. Figure 7 gives an idea of the appearance of this 
design when welded with a pressure vessel head. 


35"0.D. 


34" 0.D. Shell 


Fic. 10—FLANGR DesiGN TO ELIMINATE VAN STONE JOINT 


For small outlets, hydraulic couplings are employed, having a suffi- 
cient wall thickness to permit of satisfactory welding to the usually 
comparatively heavy shells and heads. 

Figure 8 shows a piece of equipment embodying several of the design 
features indicated above. Also embodied in this design is a special 
flange developed by us so as to eliminate the necessity of using Van 
Stone joints for pressure vessels on which a removable head or end 
is required. Figure 9 shows this piece of equipment during the process 
of fabrication. 

The design shown in Figure 10 is an adaptation of the idea employed 
in the previously mentioned design. By the use of this design both the 
Van Stone joint and backing-up ring, which would ordinarily be required, 
are eliminated. 


Design of Welded Joints 


It has probably been observed on the design previously considered 
‘hat, almost without exception, the type of welded joint employed is the 
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double Vee butt type. As indicated in Figure 11, this type of joint 
is used exclusively except where the material is comparatively thin or 
where the diameter of the vessel is such as to require the use of the 
single Vee weld. Some of the advantages of this type of joint which 
have resulted in its adoption by us, are as follows: 


1. Ease of welding because of the similar design and equal thickness 
of the abutting edges. 


2. Concentricity of joint insuring ideal transfer of stress across it. 


Fic. 11 


3. Location of bottom of Vee at center of weld or point of minimum 


stress in bending. 


Conclusion 


In the foregoing consideration of some of the factors of Procedure 
Control as applied to oxy-acetylene welded pressure vessels, I have at- 
tempted to point out the manner in which, with an understanding of 
what is to be desired, certain definite steps taken to insure results, will 
almost automatically suggest themselves. That these results can be 
insured is attested to by the greatly increasing demand for welded pres- 
sure vessels constructed in accordance with Procedure Control methods. 
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Best Aluminum Airplane Tanks Oxy-Acetylene 
Welded 


G. B. MoYNAHAN*t 


\HE majority of airplanes manufactured in the United States are of 
‘| welded construction. The main framework of the fuselage is usually 
constructed from high-grade steel or alloy steel tubing which is oxy- 
acetylene welded at the joints and braces. This is considered to be the 
strongest method of construction; planes manufactured in this way have 
withstood very severe crashes without any damage to the welded joints. 
Fiy. 2 shows a view of an all-welded airplane which “cracked up” as it 
started its take-off. The plane was stalled at a height of 75 feet and spun 
down on its nose and wing-tip. Directly behind the pilot’s seat were two 
tanks containing 300 gallons of gasoline. In accordance with the usual 
practice, these tanks were fabricated from alum'num with welded joints 


Fic. 1 WHERE THe TANKS ARE USED 


d welded fastenings for the baffle-plates. If these tanks had burst, fuel 
iid have run out over the pilot and the hot engine with almost certainly 

‘al results. The oxy-acetylene welded tanks, however, did not even 
ng a leak—and the pilot escaped without injury. 


‘here are several types of airplane tanks. Wing tanks are shaped to 
inside the wings of large planes. The position of the fuselage tanks 
es in different models. Some are narrow tanks which fit on the 
s of the fuselage, one on each side of the pilot. One of these fuselage 
<s can be observed by a close examination of Fig. 1. It is about 5'% 
ong, 6 in. wide, and has a depth of 3 ft. This tank carries 44 gal. of 
line. The beaded construction which is discussed below can be 
nly seen, as can also the welded heads of the pins used to hold the 
‘e-plates in position. Other types of fuselage tanks are placed be- 
en the controls and the motor, and the tanks shown in Fig. 2 were 
ited aft of the cockpit. 
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Aluminum sheets employed for airplane tanks usually vary in thickness 
from 22 gage to 16 gage. These sheets are cut to size and then put 
through rollers which form grooves or beads along the edges, and where 
the baffle-plates are to be installed. Often additional beading is rolled in 
at intervals along the surface of the sheet. The purpose of these beads 


Fic. 2—Lives SAVED BY WELDED TANKS 


Fig. 3—WELDING BAFFLE PLATE PINS 


is two-fold: to strengthen the tank, and to take up expansion and contrac- 
tion caused by welding. 


Fig. 3 shows the welder attaching pins on the top side of a fuselage 
tank. This also shows the equipment necessary for the work. Welding 
rod and a small pot of flux are always within reach of the welder. A 
light type of blowpipe designed for sheet metal is used. 
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Careful manipulation of the blowpipe is necessary for this work, not 
only on account of the thinness of the sheet, but also because of the re- 
latively low melting point of sheet aluminum. Aluminum does not’ 
show a red heat under ordinary working conditions, and has a characteris- 
tic of melting suddenly without giving any indication that it has reached 
the critical temperature. Aluminum welding is not a particularly diffi- 
cult process, but it does require a somewhat different technique from 


Fic. 5—FwuseLace TANK OF ALUMINUM 


welding steel and iron where the change of temperature in the metal is 
sible to the eye. 


The beaded sheet is bent over a wooden form or mold (Fig. 4) and 
hammered down to fit with wooden hammers. Seams are usually made 
me in the middle of the side. Butt welds and flange welds are used 
the longitudinal seams. Openings for filling connections and drain 
vs are cut, and holes are drilled for the baffle plate fastenings. The 
pleted shells (Fig. 5) are stacked until ready for the next operation. 


‘tacks of baffle-plates are cut out, drilled and flanged ready for inser- 
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tion and fastening into the tanks. Sometimes baffle-plates are welded in 
cross shape for the smaller tanks. 


a 


In attaching baffle-plates, welded pins are used. Baffles are 


set 

7 inside the shell and pins are inserted from the inside and upset slight!) 

re on the outside to keep them in position. Welding the pins comes next; 

‘ the blow-pipe is used to melt down the end of the pin and fuse it wit! 

- the surface of the tank shell. The shell is thus kept intact, and ther 
will be no leakage in spite of shocks or rough use. 


PLATES 
IN PLACE 


Fic. 7—WeELDING THi 
FINAL SEAM 


After the baffle-plates are in position, the tank appears as in Fig. 6 
The end plates are then flanged and put in position. Tack welds are mad: 
first to hold the sheet in place, and finally the circumferential seam 
welded (Fig. 7). When reinforcements are necessary on the ends o! 
tanks they are easily welded on. 


: In order to remove excess flux, tanks are soaked in a 10 per cent solu 

tion of sulphuric acid. After this pickling, the tanks are rinsed in warn 
water or subjected to a steam jet to remove all traces of the acid. Test 
7 for leaks are made with air pressure. If any pin-hole leaks appear the) 
“s are rewelded and the tests repeated until the tank is perfect. 


| ; 
r 
n 
0 
oy 


mentation in the laboratory and in the field, this work including exhaus- 


\cstern roads. They consist of a gas engine and generator mounted 


Electric Welding in Track Repair Work* 


YHE economies to be obtained by welding battered or chipped rail 
‘| ends in track have been demonstrated so thoroughly that the practice 
has been widely adopted by the railways of this country. Heretofore, the 
oxy-acetylene torch has been employed almost exclusively in carrying 
on this work, but in recent developments the electric arc is also being 
used with good results. So far, the electric method has been connected 
to the Western States, where the preliminary work leading to its adop- 
tion has been done independently by two organizations. 


Fic. 1—CHIrPPptInc Orr LAMINATED METAL BEFORE WELDING 
‘he outfits used were designed after two years of extensive experi- 


tests under actual traffic conditions with various combinations of 
‘als to determine the proper compositions to withstand the severe 
service to which the welds were subjected. The outfits were then placed 
egular service in 1924, first on the Western Pacific and later on other 


track car, with the necessary conductor cables and grinders. The 
as a steel chassis and is equipped with small double flanged trans- 7 
wheels for removing it from the track to a platform built of ties i 
her timber, clear of traffic. Conductor cables to form the circuit are 
x along the track near the ends of the ties, the cable being of 
ent length to enable the joints on one mile of track to be welded 
one set-off without moving the machine. 


main welding unit consists of a 40-hp. four-cylinder gas engine 
‘connected through a clutch to a 250-ampere welding generator, 


ted from March, 1928 issue, Railway Electrical Enginee 


43 


F 
i 
ey, 
? > 


dt JOURNAL OF THE A. W. 5. [March 


with a grinding generator and exciter direct-connected to the extended 
shaft of the welding generator by flexible couplings. The grinding 
machine has been developed especially for this work, and, as shown in 
the illustration, the grinding wheel and motor are mounted on a second 
car which is rigid but light enough to be removed easily from the track 
for trains. The frame of this car is built of aluminum castings and steel 
tubing, while 14-in, wood-center wheels are used for insulation. A hand 


Fig. 2—AN ELECTRIC WELDER AND AN EXAMPLE OF His WorK 


grinder of 1/3-hp, capacity with a wheel 3/16 in. thick is also used to 
bevel the rail ends after the surface grinding has been completed. 


A welding gang consists of two welding and grinding units in charge 
of a foreman, each unit having a welder, a grinder, an engine tender, : 
helper and one or more flagmen as required by the nature of track 0! 
traffic. A timekeeper and a repairman are also assigned to each gang 
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1928 | 
Three shifts of eight hours each are worked by each unit, thus keeping the 
machines in constant operation. 


‘The joints to be welded are indicated by the roadmaster or his repre- 
sentative, after which the welding foreman marks the length of weld, 


OPERATIONS UpPer—FINISHING THE Tor LOWER 


FORMING THE CHAMFER 


THe Two GRINDING 


using an 18-in. straight edge for this purpose. After welding and 
xrinding, the finished joint is again inspected by the foreman and any 

which show any space under the straight edge or any other 
defects are rewelded, the number of cases where rewelds are necessary 
being small. 
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The average length of 10,000 consecutive joints recently welded was 
11.5 in. The range in length of the welds is shown in the following 


tabulation: 


Length No. of 
in inches joints 

4 25 

5 396 

6 450 

7 655 

8 705 

9 876 

10 884 


Length 
in inches 


1] 
12 
13 
14 
15 
16 
17 


No. of 
joints 


886 
972 
1,180 
910 
755 
504 
343 


Length 
in inches 


18 
19 
20 
21 


22 


No. of 

joints 

279 
88 
56 
22° 
14 


All of the joints were ground to the true section of the rail and left 


in as good condition as when new. 
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The company has been welding joints by this process since July, 1924, 
during which time it has restored 148,620 joints. The durability is 
shown by views of the work done during 1924. 


The following advantages are claimed for this process. 


1. The welding heat is localized and there is no softening of the rai! 
ends. The angle bars, bolts, insulated joints and welded signal bonds 
are not disturbed. 


2. Long defects may be corrected because the heat is confined to th 
extreme upper surface of the rail. 


3. There is no chipping or spalling of the added metal, since fusion is 
effected through the overstrained fibers of the battered joint and the 
new metal is bonded securely to the normal metal of the rail below 
the flaked surface. 


4. The full section of the rail is restored for the length of the angle 
bar by surface grinding with an accurate grinding machine. 


5. Compression fractures are prevented by cross-grinding the end of 
the joint. 


6. The flow of metal at the ends of the rail is reduced to a minimum 
through the special composition of the material used in the process. 


7. The cost per unit of area welded is less than heretofore. 


8. Responsibility is fixed in the contractor and all work is subject to 
inspection and acceptance. 


The process has also been used successfully in the building up of 
manganese crossings and frogs, as has been demonstrated by the addi- 
tional service secured from approximately 200 manganese crossings re- 
paired by this process during the past three years. 


To date the company has built up rail ends with this process on the 
Western Pacific, the Southern Pacific, the Denver & Rio Grande Western, 
the Union Pacific, the Los Angeles & Salt Lake, the Bingham and Garfield 
and the Utah Light & Traction Co. 
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Welds of Extreme Ductility Produced by 


“Electronic Tornado Process” * 
By A. F. Davist 


HE Electronic Tornado discovered in the Research Laboratories of 
T this company promise to produce welds of great ductility and 
strength. This new process, based upon an electric phenomenon origi- 
nally considered as of only scientific interest, has been further developed 
so that its commercial application is assured. 


WELDS MADE BY THE ELECTRONIC TORNADO 
PROCESS 


The electric arc is normally a difficult phenomena to control. It creates 
its own magnetic field and the passage of the welding current through 
the parts being welded creates magnetic fields of variable direction. 
The are, therefore, tends to wander around seeking the path of least 
resistance between its own magnetic field produced by the passage of 
welding current through the piece being welded. By superimposing a 
‘trong magnetic field on the arc flame, the new control permits the arc 
‘o travel through variable fields without disturbance. This magnetic 

trol appears to give the arc a gyratory motion, and the controlled arc 
nas been popularly called an “Electronic Tornado.” 

Not only are the welds produced by this new process far more uni- 

ror’s Notrp: An early type of apparatus used was described in an article by 
C. Lineoln in the November, 1926, issue of Journal, entitled The Electric Torch 


president, The Lincoln Electric Co., Cleveland, Ohio. 
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form in structure and ductility, but the cost of welding is but a fraction 
of the cost by present-day methods. 


The cost of welding '-in. plates, including operator’s time, electric 
current and carbon electrode, will not exceed three cents per running 
foot of weld. The cost of weiding plate of other thicknesses will be pro- 
portionate. Freight cars, oil cars, oil storage tanks, pipe lines, box 
girders for buildings, and similar products will be made at a lower cost 
by means of this new process. 


SPECIMENS SHOWING 
DUCTILITY OF THE WELDS 


Heretofore metal deposited by electric arc welding has partaken of 
the characteristics of cast steel. By this new process the metal de- 
posited in the weld has equal or even better physical characteristics 
than the metal of the plates joined by welding. This is the result ot 
the purifying effect of the electronic tornado. 


The test pieces in Fig. 2 are welds produced by these method on 
\4-in. and %%-in. plate. The welds were sawed from the plate and the 
resultant bars were twisted through 1080 degrees, or three complete 
revolutions, without showing any indication whatsoever of failure. In 
Fig. 3, bars cut from welds are twisted cold and tied into knots without 
any sign of fracture. In Fig. 5, welds on heavier plates are shown and 
bending and twisting tests are illustrated which could not even be ap- 
proached by welds made by present-day methods. Fig. 4 shows a 
series of test bars subjected to tension tests. Of the many tests of this 
kind there was not a single failure in the weld or near the weld. It is 
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uite apparent that there is no impairment of the strength of the parent 
metal by the new process. 


n 


An incidental advantage of the process is the smooth finish which is 
obtained on the welding bead. This, in part, is caused by the higher 
peed of travel of the welding heads, and is in part inherent in the 
new process. 


The next group of photographs, Nos. 6, 7 and 8, are micrographs of 
ommon steel plate, metallic arc weld and electronic tornado weld re- 


TENSILE AND BEND TESTS 

or Jornts PrRo- 

DUCED BY THIS METHOD ©} 
W PLDING 


FIG.S 


spectively. These micrographs are of unusual interest, for they show 
in the clearest possible manner the profound difference between the 
ommon are weld and the new process. It will be observed that the 
vrain size in the new process is exceedingly fine and uniform, whereas 

metallic arc weld it is irregular and coarse. The crystal structure 
! the electronic tornado weld is almost identical with that of mild steel 
shown in Fig. 6. The only practical difference is in the size of the 
rystals themselves. 


Commenting on these micrographs, the metallurgist who made them 
ported: “Comparing the new process structure to that of the raw 
eel you will note that these structures are generically the same, the 
ins being more or less rounded in general contour. 


‘As a generality, the structure of this new process sample is very 
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similar to that of a highly refined low carbon steel, a condition brought 
about in such steel by a suitable heat treatment. 


“Within our experience on welded metals, we have never seen a struc- 
ture such as this in the filled-in metal, and it is our opinion that this 


on 
| 
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FIG. 6 | 
Fic. 6—MICROGRAPH OF 
STEEL PLATE 
Fic. 7—MetraL Arc 
AND FG. 8 WeL_p Propucep 
BY THE EvLectric ToRNApDO 
PROCRSS 
3 structure suggests physical properties which should very closely ap- 


\ proach those of the parent metal. 


“Actually, an electronic tornado weld is heat treated steel, and for 
that reason is entirely free from undesirable hardness. Its great duc- 
tility is evidenced by all the test pictures in the accompanying illustra- 
tions. The refining effect of the new welding process produces weld 
metal fully as good as that that can be obtained in rolled steel of the 
same general purity.” 
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Oxy-Acetylene Welded Piping for Residence 


Installations 


G. B. MoYNAHANt 


‘NOR a number of years the value of the oxy-acetylene process of 
| welding has been thoroughly understood by engineers interested in 
the construction of overland pipe lines for oil and gas transportation and 
in the fabrication and erection of power plant and industrial piping. 
These men have found that by welding they can produce a joint that is 
strong, permanently tight, and that can be made more cheaply and 
quickly than screw-coupled joints or other types of connections. They 
have learned that it is not difficult to instruct mechanically-minded work- 
men in the technique of oxy-acetylene welding and that properly in- 
structed and supervised, these men can make joints in steel or wrought 
iron pipe that will compare favorably in strength with the rated 
strength of the pipe wall itself. Mr. A. W. Moulder, manager of the 
Heating Power and Industrial Piping Division of the Grinnell Co., Inc., in 
a paper read only a few weeks ago before the American Society of 
Mechanical Engineers and the American Welding Society in New York 
City, stated that his company had been installing welded piping for 
more than eighteen years for all types of service from water piping to 
high pressure steam and during that time they had never received a 
report of a failure in a welded joint made under their direction. Mr. 
N. E. Wagner, Superintendent of ‘welding of the Prairie Pipe Line Com- 
pany, has publicly described the laying of hundreds of miles of welded 
lines and reports that his company has entirely done away with the usual 
line-walkers, who travel up and down oil pipe lines looking for leaks 
because in a welded joint properly made there are no leaks either when 
the line is first laid or after it has been in service. Mr. E. E. Lundgren, 
Chief Engineer of the Western United Gas and Electric Company, has 
stated that his experience has similarly been very favorable to welded 
lines. He makes the positive statement that based on an experience with 
several thousand miles of welded pipe from 12 in. to 4 in., he has found 
that welded joints are not only better and quicker to install but are also 
less expensive even than screw-coupled joints. 


Welded Piping Suitable for Buildings 


This long and uniformly favorable experience with pipe welding for 
technical and industrial purposes has led a number of steamfitters and 
plumbers throughout the country to experiment with the use of this 
process for such installations as they make in residences, small factories 
and loft buildings, office buildings, hospitals, public schools, and similar 
onstruction. While experience in these fields is not yet as great as in 
other fields, still the success so far points to complete acceptance of the 
oxy-acetylene welded joint as standard for plumbing and heating instal- 


lations where steel, wrought iron, copper or brass pipe is employed. 


The plumbing or steam fitting contractor who considers welding for 


The Oxweld Acetylene Company, New York. 
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the first time will ask himself several questions. The first of course wi! 
be, why is this process better than the older methods? The answer t 
this can be found in the experience of engineers in other fields wher 
pipe welding has been employed. In the first place the welded joint wil 
be permanently tight. There will be no opportunity whatever for leakay: 
when the joint is once completed, and pipes may be covered with insula 
tion or even embedded in walls or masonry with perfect assurance that 
it will never be necessary, because of a leaky joint, to disturb them. 
So favorably have the architects and engineers who are directing th 
construction of the Cathedral of St. John the Divine in New York, looked 
upon this subject that welded steam piping in this building is in place 
being embedded as much as 14 ft. of solid stone work. This pipe is 
quadruple extra thick and for inside diameter has a wall thickness o! 
about 11/16 of an inch. Construction of the Cathedral is planned to be as 
permanent as anything humanly possible. With this in mind welded con 
struction of the steam piping has been approved. 


In the ordinary residence piping can be located in the walls, direct|) 
behind plastered and decorated sections, and in other inaccessible place: 
with the perfect assurance that leakage in the joints will never requir 
its removal. 


Fic. 1—A TypicaL WeLp 


Welded Joints Stronger and Cheaper Than Other Types 

Welded joints are stronger than any other type of construction. A 
recent series of tests made in Pittsburgh under the supervision of th: 
National Tube Company gave a remarkable series of performance figure: 
for full size joints in steel pipe. In the average butt-welded pipes showe:! 
an efficiency of 99.6 per cent of the rated strength of the pipe materia! 
As a matter of fact practically all of the breaks were in the pipe wall and 
the range in strength under the rated strength of the pipe ran well withi: 
the tolerance limits for material of this kind. 

When you consider that in the welded joint the entire construction 
involves material at least as thick as the original pipe wall, it will readil) 
be apparent why welded joints test stronger than screw-coupled joints 
because the very process of threading the pipe ends cuts away approxi 
mately 50 per cent of the original thickness of the pipe wall. 


The cost of welded construction as compared with screw-coupled 0: 
other construction, joint for joint, is very much in favor of welding 
It has been figured that even in relatively small diameter pipe the totx 
cost of making a welded joint is less than one-third the cost of makiny 
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4 screw-coupled joint when the cost of threading the pipe is taken into 
consideration. As a matter of fact the savings in a completely welded 
installation will be even more important than this because with welded 
construction, the extra cost of special fittings is entirely eliminated and 
when the proper use of the welding blowpipe for making long radius 
bends is made, elimination of angular joints, in fact the elimination of 
many joints entirely, further reduces the cost of the piping system. 


One contractor who claims to have made over a thousand installations 
in residences of moderate size, states that in hot water heating and 
piping for a six-room residence alone, the saving to him in material and 
labor is a minimum of $25. These figures of course, are subject to some 
discussion and variation depending upon circumstances and the particular 


Fic. 2—Rtisers Are HeaTep AND BENT 


pe of job under construction. In any event, however, weided construc- 

nn will cost no more than construction by other means and even at the 
same cost the advantages in strength and tightness and elimination of 

tings should render adoption of welding a desirable thing to the pro- 
xressive plumbing and steamfitting contractor. 


Simplicity of welded Joints 


When a contractor is convinced of the desirability of welding, he will 
urious to know first, whether or not the layout and estimating of the 
lded job will be more difficult than by the old methods. Second, just 
it the cost of welding equipment will be and how difficult it is to learn 
‘perate this successfully and third, where he can obtain qualified men 
welding operators. 


\s a matter of fact, it will be no more difficult to plan a welded instal- 
n than an installation for coupling with fittings. There are however, 
ral differences in method that the designer might well consider and 
full significance of welded construction from the standpoint of cost 

efficiency can only be obtained when the designer of the job takes 
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into consideration the short cuts that are possible with the welded con- 
struction. 


As an example of this where pipe is being threaded, the designer plans 
every change in direction or level of the pipe with ells, tees, reducing 
fittings and other arrangements of this kind. This necessitates cutting 
pipe to special length, threading the ends and providing the proper fit- 
tings. Where a branch of smaller diameter is taken off a pipe line, one 
fitting and three threading operations are necessary and to change the 
direction of a pipe at right angles, two threading operations and a 
90 deg. ell are required. The designer using welded construction, how- 
ever, will learn that he can use long radius bends in pipe even of rel- 
atively large diameter either made in a cold bending machine or if such 
equipment is not available by heating the pipe with the oxy-acetylene 


Fic. 3—MAKING A BULL PLUG 


blowpipe and bending it hot. Therefore, instead of making a 90 deg. 
bend, a fairly long sweep in the pipe can be made to achieve the same 
effect. This will eliminate any fitting or threading or joining whatever. 
To illustrate another point, where it is desirable to take off a lead from 
a larger diameter pipe, it is necessary only to cut an opening of suffi- 
cient size in the main and weld in the branch. The main is not cut in 
two and no threading or special fitting is required at all. 


In connection with branches, the designer who uses welding will find 
that where desirable, it is just as easy to take off a lead at an odd 
angle as it is to employ the conventional 90 deg. branch. Where it is 
necessary then to offset the lead laterally, this can be provided for simply 
by the position of the branch where welded into the pipe. Where the 
branch approaches the main, at an oblique angle, the only difference in 
technique is in the shape of the cut end of the branch pipe. It should be 
noted that odd construction of this kind where welding is used does 
not cost any more than conventional construction with standard angles. 


Plugged ends and reducers are readily made by welding from standard 
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pipe stock. For a conventional plug, the pipe can either be cut orange 
peel fashion, swedged in and welded or a square end can be made by cut- 
ting a piece of plate to the proper shape and simply welding it into place. 


Design Features 


The designer will find that he is able to produce a complete installation, 
at least as far as the pipes about 1 in. diameter are concerned, with 
nothing more than standard length of pipe. Short ends can be used for 
special fittings which some contractors find it profitable to make up in 
the shop ahead of time ready to be welded into the line as the occas‘on 
demands. The pipe can be bought from the mill unthreaded and beveled for 
welding and where shorter lengths are required, this bevel where neces- 
sary can be produced with the oxy-acetylene cutting blowpipe. Elimina- 
tion of fittings both by reducing the number of special joints in the actual 


Fic. 4—A Few WELDS AND BENDS 


installation and by the use of welding wherever joints are required is a 
very important factor in the economy of welding for plumbing and 
heating installations. 


Another matter involving design in a way has to do with the actual 
method of installing the welded systems. Two separate arrangements 
have been employed. Some contractors find it quite satisfactory to 
deliver all of their pipe on the job in standard lengths and to fabricate 
the installation as it goes along just as the carpenters work with wood. 
Contractors who use this system run the pipes in the basement first 
usually, welding in additional lengths wherever the joints happen to 
come. Using standard lengths of pipe again the risers and lead lines 
are run back from the radiators and are fastened into the main supply 
and lead lines in the basement by welding in the joint wherever the pipes 
happen to meet. Headers and connections at the boiler can usually be 
sketched off on the floor and built there, being tied into the system when 
complete. It is usual, of course, to make all boiler and water supply line 
outside connections with flanged couplings or unions so that these can 
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be disconnected when replacement of boiler parts, water heater units, 
meters or other devices becomes desirable. 


The designer will find in detailing his plans that there are several 
variations possible in methods of constructing fittings. 1 will show some 
of these for a 90 deg. ell in diagram form. Some of these are more 
desirable than others from the standpoint of efficiency of operation and 
others are better from the standpoint of cost or ease of construction. 


Similar simple methods of construction are used for ys, tees, and 
reducers. 

Some other contractors who have developed the use of weld'ng for this 
work to a high degree find it economical to fabricate the system as far 
as possible either on the job or on the ground putting it in place with a 


Fic. 5—OvutT or THE Way, YET HANDY 


minimum number of so-called tie-in or position welds. Where shop 
fabrication is employed, the time of workmen may be used when weather 
or other conditions would make it impossible to work on the job. Clear- 
ances at doors and windows can be figured and as much put together as 
can be handled for installation. Sometimes this same system can be 
used with the fabrication done in the basement of the new building, and 
under conditions of this kind there will be less restriction on the finished 
size of the fabricated units. The sections can then be put in position 
and tied into the complete system with a minimum number of position 
welds. 


Difficulties Easily Overcome 

The contractor and designer will also be concerned about the difficul- 
ties which may be encountered in welding near wooden or other con- 
struction. This matter, however, is much less serious than it would at 
first seem. 


The usual procedure is to employ relatively heavy asbestos paper 01 
small pieces of asbestos mill-board to protect walls, beams, etc. A good 
system is to provide a piece of 3/16 in. mill-board about 2 ft. squar: 
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with wires on three sides so that it can be hung against any wooden 
members behind the pipe during the time the welder is occupied with 
the joint. The operator can work against such a background without any 
danger that wooden members behind it will be harmed. 


These few ideas will suggest doubtless to plumbing and heating con- 
tractors working daily with installations of the kind discussed, methods 
of design and construction that will enable him to apply welding effec- 
tively in any work he undertakes. The principal thing is to forget the 
old restrictions that have been placed on pipe joining by other methods 
and remember that by oxy-acetylene welding a tight, strong and depend- 
able joint can be made wherever two pieces of pipe can be put into con- 
tact with each other. 


Vclders Easily Trained 


‘or the contractor who is considering oxy-acetylene welding an im- 
tant matter will be the matter of equipment. One of his first ques- 
ns will be what manner of materials and apparatus must I have to 
welding effectively? How much will this cost and will it be difficult 
perate? 

it is not difficult for any mechanically minded workman to learn the 
ments of oxy-acetylene welding. This brings up and will easily dis- 
e of an important question that will also confront the contractor 
crested in the oxy-acetylene process. 


will not be necessary to hire additional and specially trained men 
welding. Mechanics now in the contractor’s employ can increase 
r usefulness to themselves and their employer by learning to use the 
icetylene blowpipe and this new knowledge can be gained without 
interference with their daily work. 
course a man cannot become a finished welder on all types of appli- 
ns in a short time. However, pipe welding is relatively simple. The 
ufacturers of welding equipment and supplies are usually very glad 


gore” 
9 
ib: 
q 
x 
4 
4 
{ 
Fic. §—COMPACTNESS 
‘ 
i 
t 
a 
4 
os 
q 
| 
a 
e ; » 


60 JOURNAL OF THE A. W. 8. [March 


to give their customers the benefit of their experience in training men 
and there are a number of night or day schools where an interested man 
can learn the elements of oxy-acetylene welding. It should not be 
considered that the study of welding will make welders out of steam- 
fitters or plumbers or that it is necessary to have men in the organiza- 
tion who are welders alone and do nothing else. Plumbers, steamfitters 
and pipefitters can learn to use the welding blowpipe in just the same way 
that they would learn to use any other piece of new equipment or ma- 
chinery. This broadens the scope of operations of the contractor him- 
self and in addition increases the value of each man. The contractor will 
find that this does not add to his labor costs at all but on the contrary 
because it will enable each man to do a greater amount of constructive 
work per day, will make it possible for the contractor to handle a larger 
number of jobs during the same time. 


As an illustration of this latter point, a steamfitter who utilizes the 
welding process in his work has found by experience that two men in 
half a day can make all of the 25 or so joints required for a residence 
heating installation of moderate size. This time includes loading oxygen 
and acetylene cylinders on the truck, hauling the equipment to the job, 
setting up and actually doing the work. 


Many Advantages In Welded Joints 


From the standpoint of the user much can be said in favor of the 
welded installation. One engineer figures that in a hot water system, 
complete circulation is obtained at a water temperature of 30 deg. lower 
than with a screw-coupled system. Internal friction in the pipe is 
reduced and in a steam system, accumulation of condensed water at the 
fittings is entirely eliminated. This not only makes for a more efficient 
system but a system that is quieter in operation. 


It is easier to insulate completely a welded job than a screw-coupled 
job because of course, the smooth, unbroken outside contour of the pipe 
line offers no resistance at all. Standard pipe covering can be used 
with a minimum of molded fittings or fittings made up from asbestos 
or magnesia cement. 


The owner of an installation may not appreciate in detail these advan- 
tages from a technical standpoint. He will find, however, that he can 
heat his home with a smaller amount of coal and since coal costs money, 
the advantage is immediately translated into terms that he can under- 
stand. - 


All that has been said about steel or wrought iron pipe applies with 
equal force to brass and copper piping. The matter of leakage is even 
more important in a brass pipe system than with steel pipe because it 
is more difficult to thread brass pipe satisfactorily and it is not always 
easy to obtain cast brass fittings that are completely tight. Copper pipe 
can be welded with bronze very satisfactorily and some organizations 
making a specialty of public schools have found that the bronze welded 
joint for copper pipe is an ideal way of covering them. Cast iron pipe is 
often bronze welded and the oxy-acetylene blowpipe can also be used 
for making lead joints. 
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The plumbing and steamfitting contractor will find that the oxy-acety- 
lene process of welding and cutting already firmly established in so 
many technical and industrial fields is opening new avenues of profit 
for him. Already dozens of such contractors all over the country are 
beginning to employ welding and are thereby increasing their business 
while at the same time greatly increasing their percentage of profit as 
compared with a total volume of the work. Some are even making a profit 
by hiring outside welding concerns to do the work at so much per joint 
although those who have so far Jbtained the maximum in result, are pur- 
chasing welding and cutting equipment and training their own men 
to operate it, 


CURRENT WELDING LITERATURE 


Alteration of a Steel-Frame Building With Use of Welding. Grayson Gill. ” 
Engineering News-Record (March 1, 1928), Vol. 100, No. 9, p. 350. Beams car- 
rying increased load were reinforced by cover plates welded on with edge 
beads. 

Arc Welding. Electrical World (Feb. 25, 1928), Vol. 91, No. 8, pp. 400-401. 
The stability of the arc welding, by P. Alexander. Welding and manufactur- 
ing of large electrical apparatus, by A. P. Wood. Effects of surface materials 
on metallic are welding electrodes, by J. B. Green. Are Welded Structures 
and Bridges, by A. M. Candy. 

Cutting Cast Iron Pipe. Engineer and Engineering (Feb., 1928), Vol. 45, 
No, 2, p. 44. 

Cutting Speed With Oxygen. Railway Journal (March, 1928), Vol. 34, No. 


r >, Pp. 29-30. 
. Economical Cutting of Steel Shapes. J. J. Kutscheid. Acetylene Journal 
: (Feb., 1928), Vol. 29, No. 8, pp. 328-331. Studies of cutting methods show the 
' mechanically controlled cutting torch to be the most accurate, rapid and 
economical, 
Economies of Production Cutting Revising Old Shop Methods. W. H. 
Dreis. Acetylene Journal (Feb., 1928), Vol. 29, p. 333. 
d Electric Welding Repairs to Inflated Gasholders. A. E. Plumstead. The 
e Welding Journal (Jan., 1928), Vol. 25, No. 292, pp. 6-8. 
d Electric Welding Saves Waterwheel Casing. Electrical World (Feb. 25, 
; 1928), Vol. 91, No. 7, pp. 415-416. 
° Foundry Jib Crane of Great Flexibility. The Iron Age (Feb. 23, 1928), 
Vol. 212, No. 8, p. 530. Design fitted for work in limited space. Unusual ball 
" bearing arrangement. Electric welding employed in attaching crane supports. 
Gas Welding Dissimilar Metals. Acetylene Journal (Feb., 1928), Vol. 92, 
n No. 8, pp. 317-318. Adaptability of oxy-acetylene process to different metals 
‘A and alloys gives the manufacturer a wide range of choice raw materials for 
welded articles. ~ 
i Huge Gear Remodeled in Place by Oxygen Lance. The Welding Engineer 
(Feb., 1928), Vol. 18, p. 43. 
h Large Pipe for High Head Made by Are Welding. T. Ujiiye. The Iron 
a Age (Feb. 16, 1928), Vol. 121, No. 7, pp. 464-465. Penstock for Japanese 
“ vee electric Plant Made of Bent Plates, Longitudinal Joints Welded by 
and, 
7s Metal Radioscopy. Herbert R. Isenburger. The Welding Engineer (Feb., 
2 1928), Vol. 13, p. 48. 
x ‘exico City Uses Steel Ties. Electric Traction (Feb., 1928), Vol. 24, No. 2, 
e p. 85. Conerete track base reinforces with wire mesh and steel ties in recon- 
2d struction work of Mexico Tramways Co. 
> Navy Welds Aerial Practice Bombs. O. P. Murry and C. N. Grubbs. The 
od Welding Engineer (Feb., 1928), Vol. 13, pp. 25-26. Original design calling 


ck seams and soldering abandoned for cheaper and more dependable 
welced construction. 
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New Design Bridge Funnel Rail. Electric Traction (Feb., 1928), Vol. 
No. 2, p. 86. Funnel rail for movable span of swing bridges, designed “ 
Brooklyn City Railroad using a single rail. 

Oxy-Acetylene in the Pullman Shops. W. A. Lacke. Acetylene Journal 
(Feb., 1928), Vol. 29, pp. 32-33. Sixteen years of service have demonstrated 
the high value of the gas welding and cutting processes in both production 
and maintenance work. 

Oxy-Acetylene Tips. (Feb., 1928), Vol. 6, No. 7, Oxwelded Tanks from 1% 
In. Plate. (Procedure control welding produces pressure vessels that satis- 
factorily pass tests of record severity.) Oxwelded Joints Save Pilot’s Life. 
(Plane crashes on its nose while taking off in Pacific race, but all joints hold.) 
2200 Feet Down. (How a vertical pipe line was oxwelded and lowered through 
a mine shaft.) Oxwelded Industrial Piping. (Economies of welded construc- 
tion begin with design and continue throughout life of piping systems.) 

Pipe Welding—Brass. Railway Journal (March, 1928), Vol. 34, No. 3, pp. 
30-31. 

Plate-Girder Railway Bridge Built by Welding. A. G. Bissell. Engineer- 
ing News-Record (Feb. 23, 1928), Vol. 100, No. 8, pp. 322-323. 

Press-Welding Repair at the Ford Manufacturing Co., Geelong. P. Hutch- 
inson. The Australian Welding Engineer (Jan. 1, 1928), Vol. 11, No. 1, pp. 
11-12. 

Red-Shortness of Weld Metal. A. H. Goodger. The Welding Engineer 
(Feb., 1928), Vol. 13, pp. 39-43. British welding engineers investigate the 
causes of brittleness of some welds at red heat, and means of controlling 
crystalline structure. Table 1. Coatings used on electrodes. Other effects of 
fluxes. The passage of the metal through the arc. Effect of carbon conten! 
of electrode on red-shortness of weld. Current density. Tensile strength. 

Six-Foot Extension Added to Plate Rolls. The Iron Age (Feb. 9, 1928), 
Vol. 121, No. 6, p. 410. ; 

Some Notes on the Welding of Aluminum. The Australian Welding Engi 
neer (Jan. 1, 1928), Vol. 11, No. 1, pp. 16-18. 

Stelliting. A. V. Harris. The Oxy-Acetylene News. (Nov., 1927), Vol. 2 
No. 10, pp. 1-8. 

Tabulation of we Data on Unit Strength of Ww “gaa Joints. Engineering 
News-Record (Feb. 9, 1928), Vol. 100, No. 6. p. 

The Arc Welder on Heavy Work. The Pach ohn Welding Engineer (Jan. 
1, 1928), Vol. 11, No. 1, p. 13. 

The Bending Test for Welded Specimens. The Welding Journal (Jan.., 
1928), Vol. 25, No. 292, pp. 13-16. 

Welded Gas Lines Improve Service. J. G. Hart. Acetylene Journal (Feb.. 
1928), Vol. 29, No. 8, pp. 324-327. Gas company officials find that it pays to 
be particular with welding procedure so as to be sure that joints will all b« 
of first quality. 

Welded Petrol Storage Tanks. The Australian Welding Engineer (Jan. 1, 
1928), Vol. 11, No. 1, pp. 14-15. Completion of largest electrically-welded 
petrol tanks in the world. 

Welded Piping. Pub. by the Linde Air Products Co. The modern bette 
way for installing plumbing and heating systems. 

Welding Facts and Figures—XXI. D. Richardson. The Welding Journa! 
(Jan., 1928), Vol. 25, No. 292, pp. 9-12. 

Welding Light Metals and Alloys, Aluminum and Magnesium. Circular of 
the Bureau of Standards No. 346, p. 92. 

Welding of Power Plant Piping. A. W. Moulder. The Welding Enginee) 
(Feb., 1928), Vol. 13, pp. 27-31. Research of pipe fabrication has developed 
designs and procedure which insure satisfactory results on every welded 
installation. 

Welding Trusses for Industrial Buildings. Andrew Vogel. The Welding 
Engineer (Feb., 1928), Vol. 13, pp. 33-36. The determination of definit« 
strength values for structural welds make it possible to design welded trusses 
with confidence. 

Why Not a National System for Rating Welders. C. D. Jensen. Engineer 
ing News-Record (March 1, 1928), Vol. 100, No. 9, p. 369. Letter written t 
the Editor. 
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Could Your Problem Be Answered By 
the Spot Welding of Dissimilar Metals? 


The success of the use of Elkonite Welding Electrodes in spot 
welding dissimilar metals and alloys has brought it to the atten- 
tion of welding engineers the country over. 


The variable electrical and heat resistance of the different grades 
of Elkonite Welding Electrodes, plus their ability to hold their 
shape without mushrooming under red heat, heavy pressures and 
high currents are properties of immense value. 


For this variable, relatively high resistance Elkonite as one elec- 
trode, with low resistance Elkonite or copper as the other, gives 
the balance necessary for even heating to welding temperature 
of metals of unequal heat and electrical conductivity, such as, for 
instance, copper with galvanized iron, or with nichrome. 
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Pop claims his machines are modern 


I see where the auto- 
mobile trade is preparing 
to meet stiff competition 
by modernizing plants. 
Thank goodness most of 
the equipment in our 
plant is pretty nearly 
new.” 


A new textbook on Arc Weld- 
ing (Price $1.50) will be sent 
on approval for five days to 
any executive requesting it. 


Book size, 6” x 9”—total 
pages, 160—number of illus- 
trations, 200—Charts, 62— 
Divisions, 8. 


and there we STOP. 


MODERNIZING doesn't necessarily 
mean the buying of new machinery or 
methods—to SPEED UP production and 
CUT DOWN costs without taking away 
from the quality of the finished product. 


For instance, in our own work, where drilling 
and riveting takes time, weakens members and 
stamps our product as “old line production 
stuff’—we can ‘Stable-Arc’ weld it in far less 
time, make a stronger job and be in a position 
to meet competition. 


And what is more, Pop, we can then not only 
meet it but walk away from it.” 


The Lincoln Electric Co., Dept. No. 22-1, Cleveland, Ohio 


Mention the “Journal of the American Welding Society.” 
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For Production 
Electric Welding 
Machines 


Gibb Welding Machines Company 


Bay City, Michigan 


New York—Philadelphia—Cleveland—Cincinnati— Detroit—Buffalo 
Chicago—St. Louis-——-Los Angeles—Toronto—Montreal 


SWEDOX 


WELDING RODS, WIRES and ELECTRODES 


A Grade for Every Purpose 
BRONZOX 


NONOX SWEDOX TENSKOTE 
LEKTROX SWEDOX DUCTKOTE BRONZKOTE 
CASTOX DUCTILOX TOBIN BRONZE 
ARC CARBOX NICKOX MANGANESE BRONZE 
GAS CARBOX RAILOX MONEL METAL 
VANOX 
STEELKOTE KROMOX TENSILOX 
LEKKOTE MANGANOX KROMKOTE 
CYLKOTE ALUMINOX NICKOTE 
MANKOTE DRAWN ALUMINUM VANKOTE 
RAILKOTE BRAZOX FLUXES 


SEND FOR TESTING SAMPLE 
We want every welder in the country—big or small—to be convinced of 
We know that a trial 


the specialized superiorities of SWEDOX products. 
Try SWEDOX on your next 


Hence the free offer. 
DETROIT, MICH. 


will conyince you. 
welding job at our expense. 
CHICAGO, ILL. 
4545 S. Western Gxtttal Sizel (ompany 5001 Bellevue Ave. 
Phone: 
Linceln 6780 


Bivd. 


Phene: 
LaFayette 8500 
Ship the Same 


Society. 


Supporting the 


Our Advertisers Are 
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General Electric 
tk 


furnishes 
ve Welding Industry 
WD Are Welders 
designed for one 
operator 
Constant Potential 
Sets——for several 
operators 
Arc Welding Resist- 
ors for mining 
and traction 
companies 
Automatic Sets—for 
repetition work 
omplete information and 
culletims available at your 
nearest G-E office 


The Giant of Conowingo 


This G-E generator frame for the Conowingo water-power 


development, is a better frame because it is completely 
fabricated by arc welding. It is not only lighter, but stronger 
there can be none of the hidden defects sometimes present 


in castings. 


Fewer and simpler processes are involved from drafting room 
to finished frame. There is less drafting, no pattern work, no 
foundry work, less machining 


and there is a smaller outlay 
for equipment. 


Today is the time for fabricators of iron and steel to 
begin using this new method of construction. Forge 
ahead now by getting in touch with your nearest G-E 
office. 


$30-32D 


GENERAL ELECTRIC 


RAL- ELECTRIC COMPANY, 


SCHENEC CTADY N SALES OFFICES IN PRINCIPAL 


cir 


Mention the 


“Journal of the American Welding Sociely.” 


fy 
2 
\ 
AV 
Mars 


68 


JOURNAL OF THE A. 


W. S. 


The Perfect Weld 


In absolute reliability of 
Operation and over-all effi- 
ciency, G-E Arc Welders 
are unequalled. They are 
available in all sizes, all 
types—for either hand or 
automatic operation — for 
one or more operators 


A perfect weld needs more than a skilled operator. His welding equip- 
ment must match his workmanship, From power line to bead, General 
Electric offers a complete, dependable service— welding machines, 
welding accessories, and welding electrodes. 


There is a right electrode for each job—that’s why General Electric 


manufactures three types. 


is a bare wire treated by a special General 
It is 


Type “F” 
Electric process to obtain a stable, concentrated arc. 
used for general welding of steel. 


Type ““B" is best for automatic welding. The concentrated 
arc confined by encasing the flux around the core in 
the sheath gives remarkable penetration for higher-speed 
welding. 


Type “A” is recommended for cast iron. 


Each type is the result of a careful study of every welding requirement 
—each is of proved excellence. By the use of G-E welding electrodes, 
you can be sure of sound, tough welds. 


Special distributors for G-E Welding Electrodes located throughout the 
country are equipped to give you prompt service. Get in touch with the 
G-E Welding Electrode Distributor near you or write to the Merchan- 
dise Department, General Electric Company, Bridgeport, Connecticut. 


$s0-201D 


GENERAL ELECTRIC 


_ MERCH 


YN DISse 


DEPARTMENT, BRIDGEPORT, CONNECTICUT 


Our 


Advertisers 
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| March 


4 é 
f 
| 
7 


1928] ADVERTISING 


Eventually you'll standardize 


Prest-O 


DISSOLVED ACETYLENE 


Because one of the 139 Prest-O-Lite distributing 
points is near you. 


Because over a period of 23 years this service has 
proved its reliability and economy. 


THE PREST-O-LITE COMPANY, INC. 
Unu of Umon Carbide and Carbon Corporation 
WCC} 


General Offices: Carbide and Carbon Building, 50 East 42d St., New York 
37 Plants —~102 Warehouses 


Mention the “Journal of the American Welding Society.” 
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Uniform Quality Carbide 


HERE is a real and thoroughly prac- 
tical reason back of the statement 
that Union Carbide gives the highest 
uniform gas yield. 
It is this. 


No matter how carefully production 
is controlled, there is some variation in 
the grade and sizing of carbide. But 
only the highest quality carbide, that 
which conforms to most rigid specifica- 
tions, is shipped to Union Carbide cus- 
tomers in blue and gray drums. 


The Union Carhide Company has 
extensive and unrivaled facilities for 
using that carbide which doesn't con 
form to blue and gray drum carbide 
standards. 


This means that Union Carbide cus 
tomers get only the carbide with the 
highest uniform gas yield It means that 
every pound of Union Carbide, packed 
into the blue and gray drums, will give 
the user greatest return on his invest 
ment 


UNION CARBIDE SALES COMPANY 


Unit of Union Carbide and Carbon Corporation 


Carbide and Carbon Building, 30 East 42d Street, New York 


Peoples Gas Building, Chicago, If. 


Adam Grant Building, San Francisco, Cal 


UNION CARBIDE WAREHOUSES IN 190 CITIES 


Our Advertisers Are 


Suppor fing the 


Society 
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Oxweld 
C-14 
cutting 
blowpipe 


F YOU are perfectly satisfied with 
your cutting blowpipes, don't ask to 
have the C-14 demonstrated. 


Because — 

Every time this new member of the 
Oxweld family is demonstrated, it 
makes a convert 

It has all the inherent advantages of 
the Oxweld injector type blowpipe. 

It can be used with either low or 
medium pressure acetylene. And you 
can't make it back-fire 


OXWELD ACETYLENE COMPANY 


Cnet of Cartede ana Carton Corder atten 


New Yora Ciry, 10 East 42d Street 
Crrcaco, M42 Jasper Place San Feancisco, Sth end Brannon Sts 


STOCAS IN 41 CITIES 


In Canavan, Dominion Oxygen Company, Lid., Toronto 


WELDING AND CUTTING APPARATUS 


Mention the “Journal of the American Welding So iety.” 
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Ta quality product—the standard 
for more than 20 years. 


2 Fast delivery from the nearest of 
152 distributing points. 


3 The economical use of oxygen 
through Linde Process Service. 


Incidentally, have you seen the 
Linde magazine—" Oxy -acetylene 
Tips?” We'll be glad to send you 
a copy. It’s part of Linde Process 


LINDE 


OXYGEN 


THE LINDE AIR 
PRODUCTS CO. 


Unit of Union Carbide and 
Carbon Corporation 


General Offices : 


Carbide and Carbon Building 
WO East 42d St., New York 


47 Plants 105 Warehouses 


Our Advertisers Are Supporting the Society 
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Wilson 


driven, Type 200 amperes, 


ew 
and 
Striking 
Features 
in the 


Model S Welding Machine, 
welding range 10 to 300 amperes 
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one-operator§ electric-motor 


Wilson Model S Welder! 


| SS new features give 
the Wilson Model S Machine the high- 
est degree of efficiency yet obtained in 
are welding equipment. Its frame is of 
angle iron construction, welded 
throughout, and made narrow for easy 
handling in shops. The improved re- 
actor is mounted over the rear axle to 
protect it from injury. There are no 
live parts on the front of the modified 
control panel, A new rotary switch, 
together with a new design of field 
rheostat, afford very fine adjustments 


One-operator Motor Generator Set 
One-operator 


Type 200 Amps., welding range 
Type 300 Amps., 


of the welding current. 
elose regulation is 
strength welding, while a long are 
with heavy current is available for 
rapid depositing of metal. Close con- 
trol and quick recovery make the ma- 
chine ideal for overhead welding, and 
the standard machine welds the thin- 
nest sheet metal that the electric arc 
ean handle. The Wilson Model SS 
Welding Machines are equipped to give 
full welding range without extra ap- 
paratus or extra cost. 


Exceedingly 
available for 


10 to 300 amps. 
15 to 500 amps. 


Iwo-operator Type 100 Amps., 10 to 300 amps 
or 300 to 600 amps. 
Two-operator Type 600 Amps., 15 to 500 amps. 


One-operator Gasoline Engine Driven Type 200 Amps... 

Type 200 Amps., = 
Type 200 Amps.., 
Type 300 Amps., 


INC., WILSON 


One-operator 
One-operator 
One-operator Belt Driven 
One-operator 


WILSON WELDER & METALS CO. 


” ” 


or 500 to 1000 amps. 
10 to 250 amps 
10 to 300 amps. 
15 te 500 amps. 
10 to 300 amps. 
15 to 500 amps. 


BLDG., HOBOKEN, NEW JERSEY 


WILSON 


WELDING MACHINES AND WELDING WIRE 


Mention the 


“Journal of the American 


Welding Society.” 
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Locomotive Frames 


Successfully 


[March 


Courtesy of 
New York Central 
Railroad 


Welded with Tobin Bronze 


No stronger proof of the depend- 
able strength of Tobin Bronze 
welds can be offered than that lo- 
comotive frames repaired three 
years ago with this trade-marked 
bronze are still in daily use and that 
locomotive cylinders welded with 
Tobin Bronze ten years ago are 
today giving satisfactory service. 


Several of the largestrailroad repair 
shops have adopted Tobin Bronze 
welding as standard practice in re- 
pairing broken locomotive frames 


and cylinders. The low welding 


temperature required when apply- 
ing Tobin Bronze usually elimi- 
nates pre-heating and dismantling; 
thus making it possible to repair 
many engine breaks on the tracks 
with the least possible interrup- 
tion to service. 


Tobin Bronze welding rods are 
made exclusively by The American 
Brass Company and have the 
trade-mark “Tobin Bronze” rolled 
in every rod. They may be ob- 
tained from leading distributors 
of welding supplies. 


THE AMERICAN BRASS COMPANY 


GENERAL OFFICES: WATERBURY, CONNECTICUT 
Offices and Agencies in Principal Cities 
Canadian Mill: er AMERICAN BRASS LIMITED 
New Toronto, Ontario 


TOBIN BRONZE 


REGISTERED U.S. PATENT OFFICE 


WELDING RODS 


\ EXCLUSIVELY AN ANACONDA PRODUCT Jf 


Our Advertisers Are Supporting the Society. 
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THE 
FUZON 


A Welder So 
Different 
It Merits 


Investigation 


Fuston WeLoinc CorPoRATION 


Engineers-Manufacturers-Merchants 
103rd STREET and TORRENCE AVENUE, CHICAGO 


The Trade Knows What 


means on 
Welding and Cutting Equipment 


K-G WELDING & CUTTING CO., Inc. 


515 West 29th Street 
Phone Chickering 0996-7-8 New York City 


Mention the “Journal of the Am-«rican Welding Society.” 
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Welding has proven be- 
yond question to be the 
most efficient and eco- 
nomical method to use 
in the manufacture of 
many standard prod- 
ucts; in the repair of 
broken machine parts: 
and countless other uses 
in the industrial field. 


Roebling Electrodes 
make the strongest, 
soundest and toughest 
welds with the least 
amount of trouble in 
welding, and are of uni- 
form quality throughout 
the same shipment and 
throughout all ship- 
nents. 


JOHN A. ROEBLING’S 
SONS COMPANY 


Trenton New Jersey 


Our Advertisers Are Supporting the Society. 
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INSTRUCTION MANUALS 


A set of instruction manuals giving fundamental information 
for the training of student welders and engineers in Electric 
Arc, Gas, Resistance and Thermit Welding, has been prepared 
by an Educational Committee of the American Welding Society. 

These are now available in separate bulletin form and also 
bound together in permanent book binding. The prices are 
given below: 


GAS COURSE 50c. 
RESISTANCE COURSE 35c. 
THERMIT COURSE 50c. 
ELECTRIC ARC COURSE 50c. 


BOUND VOLUME ALL COURSES $2.50 


50—100 copies of Electric Arc, Gas and Thermit Courses— 
30c. each. 


50—100 copies of Resistance Course—25c. each. 


Over 100 copies of Electric Arc, Gas and Thermit Courses— 
25c. each. 


Over 100 copies of Resistance Course—20c. each. 


NATIONAL CARBIDE 


for 
House Lighting 
and Cooking 


Miners Lamps 


and other 
Carbide Lamps 

In the 
Oxyacetylene RED 
Welding and DRUM 
Cutting 


Saves You Money 


NATIONAL CARBIDE SALES CORPORATION, 342 Madison Ave., N.Y. | 


Mention the “Journal of the American Welding Society.” 
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ACETYLENE IN PORTABLE 
CYLINDERS FOR OXY-ACETYLENE 
WELDING AND CUTTING 


Do you understand our free loan cylinder plan? [If not, 
we are glad to explain 


Supplied in the following size cylinders: 
10” x 30”—capacity 125 cu. ft. 
12” x44". “ 


Prompt and efficient service on any quantity through plants 
and warehouses and truck deliveries. 


Commercial Acetylene Supply Co., Inc. 
(Main Office) 71 Broadway, New York City, N. Y. 


BRANCHES: 
613 Trust Co. of Georgia Bldg., Atlanta, Ga. 
80 E. Jackson Boulevard, Chicago, IIl. 
553 Monadnock Bldg., San Francisco, Cal. 


Proven, inexpensive ° 
practical, and simple Railway 


in its application to all Steel Mill 


classes of work involv- 

ing the repair of me- Railroad 
dium and heavy size 5 
sections of iron and Marine 
Mining 
Quarrying 


WELDING 


General Industrial 


Metal & Thermit Corporation 
120 Broadway, New York, N. Y. 
Se. San Francisco, Chicago, Pittsburgh, 


Boston, Toronto 


Our Advertisers Are Supporting the Society. 
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MEMBERSHIP APPLICATION BLANK 


AMERICAN WELDING SOCIETY 
33 WEST THIRTY-NINTH STREET 
NEW YORK, N. Y. 


Secretary : 
I hereby apply for Membership in the AMERICAN WELDING 
SOCIETY as a Member and attach 


(Note Grades on other side) 
hereto remittance of $ for first annual dues. Remittance 
will be refunded in the event of rejection of applicant. I also 
agree to abide by the Constitution and By-Laws of the Society. 


Present occupation 


Name of Company and Address 


Residence 


Applicant is request- 
ed to state here 
length of welding 
experience and proc- 
esses involved, also 
to record any tech- 
nical or mechanical 
experience or special 
interest in the weld- 
ing field. 


References: 
(at least two) (2. 


Proposed by 


(See other side) 
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QUALIFICATIONS FOR MEMBERSHIP 


Extract from By-Laws 


ARTICLE I. 


Section 1. Individuals having received the approval of a majority 
of the Membership Committee shall become members 
of this Society upon the payment of dues, except in 
the cases of honorary members who shall be elected 
by unanimous vote of the full Board of Directors. 


Section 2. Membership shall be divided into five classes: 


Sustaining members, being individuals or individuals 
delegated by corporations, firms, partnerships, etc., 
interested in the science and art of welding, with full 
rights of membership. 


Annual dues $100.00 


Members, being individuals interested in the science 
and art of welding, with full rights of membership. 
Engineers or individuals competent by experience or 
training to plan or direct welding operations are 
eligible to this class. 


Annual dues 


Associate members with right to vote but not to hold 
office, except in Sections as may be provided for by 
the By-Laws of the Section. Supervising welders, 
inspectors and skilled operators, with three or more 
years’ practical experience in welding, are also elig- 
ible to this class. 


Annual dues 


Operating members, who are welders or cutters by 
occupation, without the right to vote or hold office 
except in Sections as may be provided for by the By- 
Laws of the Sections. 


Annual dues, United States and 
Canada 


Student Members, who are actually in attendance at 
any one of the recognized colleges and approved trade 
schools, without the right to vote or to hold office ex- 
cept in sections as may be provided for by the By- 
Laws of the Section. 


Annual dues 


80 [March 
Other countries.............. $10.00 


PROCESSED 
Welding Wire and Electrodes 


5 standard grades 
for all ferrous welding 


1 PAGE-ARMCO 
2 PAGE “B.” 

3 PAGE “Cc.” 

4 PAGE “H.C.” 
5 PAGE “L.C.S.” 


Any welder can prove these 
better points of Page Weld- 
ing Wire and Electrodes for 
himself in his own shop in 
his own way. Your name and 
address brings sarnples. 


) Page Steel and Wire Company 


Bridgeport, Connecticut 


District Offices: New 
Pittsburgh, San 


An Associate Company of 
Chotn Company, Bridgeport, 
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AIR REDUCTION 
SALES COMPANY 


MANUPACTURES AND DISTRIBUTES 


Airco Oxygen, Airco Acetylene 
Airco-Davis-Bournonville 
Welding and Cutting Apparatus 
National Carbide 


Airco District Offices and Plants at 


Baltimore Dayton Oklahoma City 
Birmingham Detroit Philadelphis 
Boston Emeryville, Cal. Pittsburgh 
Buffalo Jersey City Richmond 
Charlotte, N. C. Los Angeles St. Louis 
Chicago Milwaukee Seattle 

Cleveland Minneapolis Wheeling, W. Va. 


And 110 Distributing Stations 


Home Orrice, 342 Mapison Ave. New York Crry 
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